


PRELIMINARY 


tenance Manual 


in 


Ma 


for 


MEMOREX MODEL 630 


DISC DRIVE 


PREFACE 


The purpose of this manual is to instruct customer engineers in the proper 
field maintenance of Memorex Model 630 disc pack drives. Procedures for 


installing one or more Model 630 drives are also included. 
This manual contains a detailed description of the machine to aid in trouble- 
shooting as well as in performing periodic maintenance routines. Necessary tools 


for performing tests and making adjustments are also described. 


If it becomes necessary to replace an assembly or part, refer to the spare 


parts list for the part number and instructions for ordering a replacement. 


Publication No. 68-01-03 


July 1970 


Requests for additional copies of this manual should be sent to the attention of 
Technical Publications, MEMOREX Equipment Group, San Tomas at Central 
Expressway, Santa Clara, California 95052 


Section 


1.0 


1.3. 
1.3. 
12.3. 


CONTENTS 


INTRODUCTION 


General 
Storage Media 
Basic Drive Operations 


1 Seek 
2 Write Operation 
3 Read Operation 


MACHINE DESCRIPTION 


Machine Parameters 

Machine Assemblies and Parts 

Functional Areas , 

2.3.1 Cabinet and Cooling System 
I/O Interface | | 

- Operator Control Panel 


Positioning and Spindle Drive Mechanisms 
Logic Standards and Symbols 


ho DO DO PO 
ww Go to 09 
on wm cw DO 


THEORY OF OPERATION 
ADJUSTMENT PROCEDURES 


Servo Adjustments 


4.1.1 General © 

4.1.2 Machine Preparation 

4.1.3 Oscilloscope Preparation 

4.1.4 Preliminary Servo Calibration © 
4.1.5 Final Servo Calibration 


Voltage Adjustments 


4.2.1 Minus 18 vde 
2.2 Plus 18 vde 
-2.3 Plus 5 vde - Overvoltage Sense 


il 


Page 


1-1 


1-3 


1-3 


1-3 
1-6 
1-6 


2-1 


2-1 


2-1. 
2-10 


2-10 
2-13 
2-33 
2-36 
2-56 


o-l1 


aN 
i ! 
a" 


i a a a a 
DARD A NHR HH 


Section 


4.3 


4.4 


PrP Pr PF SP 


.10 
11 
.12 


4.13 
4.14 


CONTENTS (continued) 


Off-Line Head Replacement and Alignment 


4.3.1 Equipment 

4.3.2 Head-Arm Assembly Replacement 
4.3.3 Head Alignment Check 

4.3.4 Head Alignment | 

Index Transducer Block Alignment 


4.4.1 Transducer Output Amplitude 


4.4.2 Index Transducer Block Alignment Check | 


4.4.3 Index Transducer Block Adjustment 
Cylinder Transducer 


Transducer Installation 

Prepare Oscilloscope 

Drive Preparation 

Preliminary Adjustment 

Final Transducer Alignment ~ 
Amplitude Adjustment 

Unusual Conditions 

General Transducer Characteristics 
Returning the Drive to Service 


PPR RRR: 
ogmogm cca ood 
OmonNnnwpepwnhdr 


Spindle Drive Motor Replacement 


4.6.1 Motor Plate Assembly Removal 
4.6.2 Motor Plate Assembly Installation 


Spindle Drive Belt Replacement 

Spindle Assembly Replacement 

Torsion Rod Replacement 

Door Stability Adjustment 

Linkage Lever - Index Paddle Adjustment 
Detent Pawl Replacement 


4.12.1 Detent Assembly Removal 
4.12.2 Detent Assembly Installation 


Carriage Replacement 
Preventive Maintenance 
LOGIC DESCRIPTIONS AND DIAGRAMS 


SCHEMATICS 
WIRE TABULATIONS 


ili 


Figure 
1-1 
1-2 


9.9 
— 2-8 
2-4 
2-5 
= 
2-7 
2-8 
2-9 
2-10 
2-11 
2-12 
2-13 
2-14 
2-15 
2-16 
2-17 
2-18 
2-19 
2-20 
2-21 
2-22 
2-23 
2-24 
2-25 
2-26 


ILLUSTRATIONS 


Title 


System Configuration 


Memorex Mark I Disc Pack 

Summary of Basic Machine Parameters 
Machine Assemblies and Parts (4 sheets) 
Cabinet Dimensions 

Logic File and DC Power Supply 

Air Flow Diagram (3 sheets) 

Two-Level Interface Concept 

Model 630 Communications Lines 
Operator Control Panel 

Linear Positioning Motor 

Head Mounting Concept 

Read/Write and Erase Poles 

Double Detent Pawl and Cylinder Transducer 


Spring Loaded Detent Pawls and Detent Actuator 


Cylinder Transducer Primary and Secondary Pairs 


Cylinder Transducer Circuit Schematic 


Cylinder Transducer Output When Counting 


- Heads Retracted/ Extended Switch 


Index Transducer 

Coil and Slot Relationship 
Index/Sector Disc | 
Index Detection Output 
Up-Speed Detection 
Spindle Drive System 
Simple Belt Drive 
Mechanical Spindle Lock 
Pack-On Switch 


iv 


1-4 
2-3 
2-6 

(2-11 
2-12 
2-14 
2-13 
2-19 
2-34 
2-37 
2-38 
2-39 
2-42 
2-43 
2-45 
2-46 
2-47 
2-48 
2-49 
2-50 
2-51 
2-51 
2-52 
2-54 
2-55 
2-55 
2-55 


Figure 
2-27 


3-2 
3-3 
3-4 
3-5 
3-6 
3-7 
3-8 
3-9 
3-10 
3-11 
3-12 
4-1 
4-2 
4-3 
4-4 
4-5 
4-6 
4-7 
4-8 
4-9 
4-10 


4-11 


4-12 
4—~13 
4-14 
4-15 
4-16 
4-17 
4-18 


ILLUSTRATIONS (continued) 


Title 


Miscellaneous Logic Rules 


Power Up, Power Sequencing 

First Seek 

Programmed Seek (3 sheets) 

Restore Retract 

Write Operation 

Read Operation 

Normal Stop 

Controlled Power Down 

Abnormal Stop 

Power Sequence 

Seek 

Restore/Recalibrate 

Alternate One Track Seek (Forward Trace) 
Alternate One Track Seeks (Reverse Trace) 
200 Track Seek (Reverse) 

200 Track Seek (Forward) 

Head-Arm Mounting Clips and Alignment Slots 
Handling the Head~-Arm Assembly 

Head Alignment Read Signal at One Revolution 
Index Transducer 

Index Transducer Alignment Output 

Cylinder Transducer ~ 

Servo Amplifier Terminal Board 

Rack and Pwals at Cylinder 000 

Rack and Cylinder Transducer at Cylinder 202 


Reference Points for Final Transducer Alignment 


Cylinder Transducer Output | 

Drive Motor and Mount Assembly 

Brake Pawl-to-Spindle Pulley Clearance 
Pack On Switch to Spindle Clearance 


Page 
2-69 


3-2 
3-3 
3-4 
3-7 
3-8 
3-9 
3-10 
3-11 
3-12 
3-13 
3-14 
3-15 


4-3 
4-4 
4-5 
4-8 
4-9 
4-13 
4-17 
4-19 
4-20 
4-22 
4-23 
4-23 
4-24 
4-27 
4-29 
4-33 


4-33 


SECTION 1.0 
INTRODUCTION 


1.1 GENERAL 


Peripheral Systems Corporation's Model 630 Series Dise Drive is a direct 
access disc pack storage unit. It reads and writes information on Memorex Mark I, 


IBM 1316 or equivalent dise packs. 


These disc packs serve aS permanent or temporary information storage media 
which can be written on by one drive, removed and stored, and then installed on 


another drive with no loss of compatibility. 


To record (write) and recover (read) information, a disc pack is installed on 
a Model 630 disc pack drive. The drive is responsible for performing the three basic 
operations: seek, read and write. To do this it must rotate the disc pack at the 
required speed (2400 rpm + 2%), select one of 10 read/write heads for an operation 
and position it to the prescribed track on the dise surface (all 10 heads position to 
the same cylinder simultaneously, but only one head is selected to read or write at 
atime). The drive allows the controller to synchronize read/write operations by 


referencing to an index on the disc pack. 


Model 630 drives receive commands and data from the central processing unit 
through a controller. Up to eight drives can communicate with the same controller. 
Figure 1-1 is a simple block diagram showing the system configuration when more 


than one drive is connected to a single controller. 


AC power is supplied externally and, in the typical installation, also comes 
from the controller (as shown in Figure 1-1). There are two configurations of the 
Model 630 drive (A and B) to accommodate either 60- or 50-Hz power supplies. 


Details of ac power requirements are given in Section 2.3.2. 


Standard Model 630 drives are completely compatible with the IBM 2841 con— 
troller. These drives employ the second level of a two-level interface concept which 
has been incorporated into the Model 630 interface design. All cables and connectors 


necessary to communicate with an IBM 2841 are available in second-level drives. 
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System Configuration 
Figure 1-1 


However, Model 630 drives include self-contained dc power supplies and do not depend 


on the controller for dc power.* For this reason, certain pins are not used. These 


pins and the de power supply are described in more detail in Sections 2.3.2 and 2.3.4. 


First-level interfaces are custom designed to meet the special requirements 
of non-2841 controllers. Standard voltage levels on first-level interface connectors 
are +5 volts for logical one and 0 volts for logical zero. Exceptions to this are 


identified in the appropriate pin connection lists in Section 2.3.2. 


_* Except for special terminator power which is supplied by the dc line from the 
controller. | 7 | 
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1.2 STORAGE MEDIA | 


Memorex Mark I, IBM 1316 or equivalent disc packs serve as the storage 
media for the Model 630. Figure 1-2 shows the recording discs, slotted index/ 


sector disc on the bottom of the pack and top and bottom protective pack covers. 


Each pack consists of six aluminum discs coated with a magnetic oxide and 
mounted one-half inch apart on a common hub. Information is recorded on the 10 
inner disc surfaces in the form of polarized magnetic particles called bits. The 
bits are recorded on 203 concentric circles (track 000 to track 202) on each disc 
surface. Corresponding tracks on all 10 surfaces are considered information cy- 
linders; there are 203 cylinders per pack. Cylinders 200, 201 and 202 are ordinari- 


ly reserved as spares under the control of initialization routines. 


_ A Memorex Mark I or IBM 1316 disc pack is installed on a Model 630 by 
raising the cabinet cover and lowering the disc pack onto the spindle. The discs 
are secured to the spindle with 206 +32 lb of force by twisting the disc pack handle 
clockwise. Once the discs are secured, the disc pack cover can be removed, the 
cabinet cover closed and the machine started by depressing the START switch on 
the operator control panel. Interlocks prevent the drive motor from starcing until 


the pack cover has been removed and the cabinet cover closed. 


1.3 BASIC DRIVE OPERATIONS 


1.3.1 Seek 
1.3.1.1 First Seek (to cylinder 000) 


When the START switch on the operator control panel is depressed (assuming 
that the drive is connected to a controller and that its main power switch is closed), 
power is supplied to the spindle drive motor and the disc pack begins rotating. 

Once the dises reach 70% of the rated speed, the 10 read/write heads are positioned 
to cylinder 000 (home position) in a first seek sequence. This begins with a forced © 
forward seek which is not completed as in a normal seek. Instead, the carriage © 
moves all the way out to the forward stop and waits there while the simulated seek 
command continues for 800 ms. When the delay times out, a reverse seek of 204 


cylinders is initiated which detents the carriage at cylinder 000. At 2.5 ms after 
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Memorex Mark I Disc Pack 
Figure 1-2 
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the detent engages, the drive signals the controller that it is ready for further — 
instructions, Ordinarily, this would mean a seek command to some cylinder where 


one head would be selected to read or write information. | 


gas ee Seeks Other Than First Seek 


The controller initiates a seek by sending the address of the cylinder scheduled 
for the next seek to the drive where that address is compared with the address of 
the cylinder at which the heads are presently positioned. The computed difference 
between the two addresses represents the number of cylinders the heads must travel. 
Comparison logic also determines which direction the heads must move. Once the 
cylinder scheduled for the next seek has been selected, the controller selects one 
of the 10 heads by diode switching. | 


Meanwhile, the difference count is converted by the drive into an analog volt- 
age which powers the linear positioning motor. Before the difference count voltage 
reaches the linear positioning motor, however, it is compared with a speed sense 
voltage supplied by a tachometer located in the positioning motor. This comparison 
is made by a servo amplifier to control the voltage supplied to the positioning motor 


so that the access speed of the heads is controlled. 


The detent is then pulled, a 300-ms delay is started, and the linear positioning 
motor moves the heads to the new cylinder. The purpose of the delay is to provide 
a time check on the positioning system. If the carriage does not reach the new cy- 
linder and detent within the 300 ms, a seek incomplete signal is sent to the control- 


ler. See Sections 2.3.5 and 3.0 for details. 


During a normal seek, access control circuitry monitors the position of the 
heads constantly by a cylinder transducer which sends a pulse to the present address 
register each time a new cylinder is reached by the heads. Each pulse increases or 
decreases (depending on direction of travel) the present address by one which causes. 
the difference count to decrease. When the difference count reaches zero, the | 


detent engages and the heads stop at the prescribed cylinder. 


After a 2-1/2-ms damping delay times out, the drive signals the controller that 


- it is ready for a read or write operation. 
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1.3.2 . Write Operation — 
| Writing is performed by a magnetic recording head which flies close 1 to the. 


surface of the disc while the disc rotates rapidly under it. 


The controller sends data to the drive using the double-frequency nonreturn- | 
to-zero technique. Clock pulses supplied by the controller synchronize recording 
of the data pulses. Every 800 ns (called a bit cell time) a clock pulse is recorded. 
If no other pulse is recorded between two clock pulses, that bit cell time represents 
a logical zero. Two pulses recorded during a bit cell time (every 400 ns) represent > 


a logical one. 


The pulses are recorded as magnetic flux reversals in a track 0. 008-inch 
wide. An erase gap, which follows the write gap by 0.045 inch, erases the edges 
of the written track and narrows it to a width of 0.005 inch. This process, called 


tunnel erasing, prevents track-to-track smearing. 


The’ data track will now remain on the disc surface until erased and can be 


read at any time. 


1.3.3 Read Operation 

The same head poles used to write the data track are used to read it. The 
magnetic flux changes recorded on the disc surface cause current reversals in the 
two center-tapped read coils. The current reversals are converted to an output 
signal which is transmitted to the controller. The recorded clock pulses serve as _ 


a built-in clock for the transmitted data. 
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SECTION 2.0 
MACHINE DESCRIPTION 


This section is devoted to a description of the Model 630 disc pack drive from | 


three viewpoints. 


A. Machine parameters 
B. Machine assemblies and parts 
C. Functional areas | 


2.1 MACHINE PARAMETERS 


TABLE 2-I 
BASIC MACHINE PARAMETERS 


Capacity , : | a 
Maximum disc pack capacity, 8-bit bytes 7.25 million 
Bits available to a single access im 4e Over 288, 000 


Data Retrieval Times 


Rotational time, ms | 25 (2400 rpm + 2%) 
Track-to-track position time, ms | - 20, maximum* 
- Average access time **, ms > _ | 50 
Maximum access time, ms 7 80 
Readback data cell time, ns | a 800, nominal 


1060, maximum 
| 550, minimum 
Read data pulse width, ns | 150, nominal 
| 200, maximum 


75, minimum 


* This figure does not include average latency time of 12. 3) ms due to PEERS 
time to do all seeks : 


ee Average access tine = ————— ST 
8 number of seeks possible 


"TABLE 2-I (continued) | 
BASIC MACHINE PARAMETERS (continued). 


Write Operation 


Technique | Double-frequency, 
| ee nonreturn to zero 
Density, track 000, bits/inch (zero's rate) 765 (nominal) 
Density, track 202, bits/inch (zero's rate) | 1114 (nominal) 
Logical 1 (write pulse frequency regulated by | . 
controller), MHz 2.5* +0.3% 
Logical 0 (clock pulse at beginning of bit cell 
time only), MHz | 1.25 * 
Data transfer rate, megabits/sec 1.25 (nominal) 


Read Operation 


Double-frequency recording technique provides 
self-clocking read data 


Data is sent to controller as stream of binary bits 


Disc Pack Characteristics 


Number of recording discs | | | 6 
Number of recording surfaces 7 10 
Tracks per surface | 200 plus 3 spares 
| Recording discs' outside diameter, inches | 14.030 +0. 000 -0. 91) — 
- Diameter of track 000, inches 13.012, nominal 
Diameter of track 202, inches | 8. 928, nominal 
Disc pack cover outside diameter, inches | 14.55, maximum 


Radial dimension of track 202 to reference, inches 4.464, nominal 
Radial dimension of track 000 to reference, inches 6.506, nominal 
Disc pack weight, Ib | 10 (approximate) 
| Coating material : Magnetic oxide 


see Figure 2-1 
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Controller Data--------------------}----- footer 
Controller Clock--------- ieee x ‘ 
Write Data------------------------ i 
Write Current-------------~-------- 
Read Signal (at read coil)-----------f----- | ---~+- 

#800 ns 

400 ns < 

1 bit cell time | 

Read Signal to Controller----------- 





(Note phase shift because 
of peak detection) 


Summary of Basic Machine Parameters 


Figure 2-1 


| TABLE 2-I (continued) 
BASIC MACHINE PARAMETERS (continued) 





Heads | 

Number of heads | 10 

Width of track as written, inches 0.008 

Width of track when erased, inches 0.005 

Track spacing center-to-center, inches 0.010 

Operator Controls ENABLE-DISABLE 

| READ/WRITE - 
READ ONLY 


Overall Dimensions 


START - STOP 


Width, inches — © 80 

Depth, inches 24 

Height, inches 38 

Weight, Ib 295 
Environment | 

Temperature range, °F * 60 to 90 

Relative humidity range, %_ 8 to 80 

Heat dissipation, BTU/hr 3500 
Electrical Requirements (see Section 2.3.2) | 

Model A ac power, vac, Hz 208/230, 60 

Model B ac power, vac, Hz 220/380, 50 


Phase 


DC power supply 


Receive 3-phase, 
use single-phase 


Self-contained, 
except for special 


termination re- 


quirements 
Maximum start current, amp 25 | 
| 45 


Maximum run current, amp 
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Temperature changes less than 15° per hour are acceptable. 


2.2 MACHINE ASSEMBLIES AND PARTS 


Figures 2-2A through 2-2D illustrate a Model 630 without covers. The circled 


numbers call out assemblies and subassemblies which are cross referenced to the 


following lists: 


A. 


oP wrNre 


Operator control panel 

Tachometer (in armature behind nylon cap) 

Linear positioning motor (armature within permanent magnet) 
Carriage, carriage way and head-arm assembly 

Cam tower and read/write amplifier cards 


Interior control panel (connector side) 
Spindle drive motor, pulley and motor mount 
Running-time meter (or usage meter) 
Pack-on switch 

Cabinet blower 


Interior control panel (access panel for maintenance) 

Spindle pulley, belt and mechanical spindle lock 

Logic card file (connector side) 

Logic card file plenum (including pass-transistor regulator and 
logic card file fan) | 
DC power supply 


Spindle (disc pack mounting surface) 


Detent mechanism and cylinder transducer 
Servo amplifier 
Heads retracted/extended switch 


Index transducer 
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A 
Machine Assemblies and Parts 


Figure 2-2 (sheet 1 of 4 





B 
Machine Assemblies and Parts 


Figure 2-2 (sheet 2 of 4) 
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Machine Assemblies and Parts 


Figure 2-2 (sheet 3 of 4) 
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D 
Machine Assemblies and Parts 


Figure 2-2 (sheet 4 of 4) 


2.3 FUNCTIONAL AREAS 


The various assemblies and parts identified in Section 2.2 can be classified 


into five major functional areas of the Model 630. 


A. Cabinet and cooling system 

B. I/O interface 

C. Operator control panel 

D. Positioning and spindle drive mechanisms 


E. Controi circuitry 


The disc pack, which is not an integral part of the drive, was described in Section 1. 2. 


2s Osh Cabinet and Cooling System 


AS ae lee Cabinet 


The cabinet housing the unit is 30 inches wide, 24 inches deep and 38 inches © 
high. Figure 2-3 is a diagram showing cabinet dimensions and floor space needed 


for maintenance. A Model 630 weighs approximately 295 pounds. 


Front and back covers are attached to the mainframe by magnetic strips and 
pull off for easy access to the cabinet's interior. The side panels and two top covers 
are also attached by magnetic strips. The kick panel on the front of the cabinet and 
the one on the back are each attached by two sheetmetal screws. The logic card 
file and de power supply are housed in a door which swings out of the back of the 


cabinet on two hinges (see Figure 2-4). 


263% Led Cooling System 


Two fans are used for cooling the cabinet. The main blower is located on the 
floor of the cabinet just inside the front panel. Driven by a 1/8-horsepower motor, 
it pulls cool air into the cabinet through a filter at a rate of 200 cfm (static pres- 
sure at blower is 0.25 inches of water). The air is deflected by a piece of sheet- 
metal into two columns of air. One column is forced through a duct up the side of 
the cabinet and into the shroud area. No air is forced into the disc pack itself. 
Disc rotation generates its own air circulation. From there, the air flows into the 


positioning motor area, past the servo amplifier/heat sink and back down into the 
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Logic File and DC Power Supply 


Figure 2-4 
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interior of the cabinet. This flow of air then leaves the cabinet through ports in 
the back of the unit. 


The other column moves into the box containing the interior control panel 
and then out through a hood directly into the card file door. A small fan assists 
some of the air into the regulator section and down into the power supply area.. 
The rest of the air flows through slits in the card file, past the cards and out | 


holes in the back panel. See Figure 2-5 for an air flow diagram. 


2.3.2 I/O Interface 


| A two-lével interface option has been incorporated in the Model 630. Model 
630 drives which are plug-compatible with IBM 2841 controllers employ the second- . 

| level interface. Model 630 interfaces may also be designed to communicate with 

non-2841 controllers. These custom interfaces are at the first level. The two 


levels are illustrated in Figure 2-6. 


BASIC DRIVE _ ADAPTOR 
(includes read/write INTERFACE Second- y 3 
electronics power ON , CONTROLLER 


supply, basic control Level LOGIC | Level 
circuitry, drive deck | Interface CHASSIS Interface 
j and cabinet) 





Two-Level Interface Concept 


Figure 2-6 
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Air Flow Diagram 


Figure 2-5 (sheet 1 of 3) 
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Air Flow Diagram 
Figure 2-9 (sheet 2 of 3) 
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Air Flow Diagram 


Figure 2-5 (sheet 3 of 3) 


2.3.2.1 Power Requirements (AC and DC) 


AC power requirements are the same for drives using either interface level. 
The following list defines these requirements for the two basic Model 630 configura- 
tions (Model 630 A and Model 630 B). 





Model Voltage Current Frequency 
vac (amp) (Hz) 

AD 208/230 + 10% 25 (start);4.5 (run) = 6041/2 

B 220/380 + 10% * 25 (start); 4.5 (run) 50 +1/2 


Both configurations receive power via six-wire cables. The sixth wire (neutral) 
is not used except in areas where only 380-vac, 50-Hz Wye-connected power is 
available. When neutral is used, a terminal board change is required so that power 
is received from line-to-neutral (in a four-wire, 380 vac system, line-to-neutral 


is 220 vac). Neutral is normally not used in 60-Hz configurations. 


AC power is supplied as three-phase, but the individual units draw current 
from only one phase. The phases are rotated (between in and out connectors) in a> 


multiunit system to provide a balanced load. 


Either 208 or 230 vac is required but not both; a tap is available on the power 


transformer to allow use of 208 vac instead of 230 vac. 


DC power for the logic and control functions is provided by the unit itself. A 
self-contained dc power supply is located in the card file door at the back of the 
cabinet. The dc power supply and control and logic circuitry are discussed in 


detail in Section 2.3.5. 


* Wire change in Model 630 required when 380 vac is used. 


Cable lengths should conform to the following specifications (refer to — 
Figure 1-1). | - | | 
Cable A -- Separate run for each drive 50 ft. (maximum) 
Cable B -- Jumper connection from drive to drive 100 ft. (maximum accumulated) 


Cable C -- Jumper connection from drive to drive 100 ft. (maximum accumulated) 


To satisfy electrical requirements in most areas of the United States, a maxi- 
mum ac power cable length of 14 ft. is recommended. (UL and local codes must be 


checked for each installation. ) 
2.3.2.2 Communication Lines 


The communication lines illustrated in Figure 1-1 are identified in more detail 
in Figure 2-7. These lines can be listed in two basic categories, input and output. 
Input (to Model 630 from controller) 
8 - Time-shared bus lines 
4 - Tag lines 
1 - Select unit line 
1 - Write data coaxial line | 
1 - +36 vde to controller (for first drive in chain sequence control) 
1 - +36 vdc in | 
1 - Controlled ground 
| Output (from Model 630 to controller) 
| 8 - Selected unit cylinder address lines 
1 - Attention 
1 - Unit selected 
1 - Selected unit ready 
1 - Selected unit on line 
1 - Selected unit index pulse 
1 - Selected file unsafe 
1 - Selected unit seek incomplete 
1 - Selected unit end of cylinder 


1 ~ Read data coaxial line 
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2.3.2.1 Power Requirements (AC ard DC) 


AC power requirements are the same for drives using either interface level. 
The following list defines these requirements for the two basic Model 630 configura- 
tions (Model 630 A and Model 630 B). 





Model Voltage Current Frequency 
- . (vac (amp) (Hz) 

AD 208/230 + 10% 25 (start); 4.5 (run) 7 60 + 1/2 

B 220/380 + 10% * 25 (start); 4.5 (run) 50 + 1/2 


Both configurations receive power via six-wire cables. The sixth wire (neutral) 
is not used except in areas where only 380-vac, 50-Hz Wye-connected power is 
available. When neutral is used, a terminal board change is required so that power 
is received from line-to-neutral (in a four-wire, 380 vac system, line-to-neutral 


is 220 vac). Neutral is normally not used in 60-Hz configurations. 


AC power is supplied as three-phase, but the individual units draw current 
from only one phase. The phases are rotated (between in and out connectors) in a. 


multiunit system to provide a balanced load. 


Either 208 or 230 vac is required but not both; a tap is available on the power 


transformer to allow use of 208 vac instead of 230 vac. 


DC power for the logic and control functions is provided by the unit itself. A | 
self-contained de power supply is located in the card file door at the back of the 
cabinet. The dc power supply and control and logic circuitry are discussed in 


detail in Section 2.3.5. 


* Wire change in Model 630 required when 380 vac is used. 


Cable lengths should conform to the following specifications (refer to 
Figure 1-1). oe a 
Cable A -- Separate run for each drive | 50 ft. (maximum) | 
Cable B -- Jumper connection from drive todrive 100 ft. (maximum accumulated) 


Cable C -- Jumper connection from drive to drive 100 ft. (maximum accumulated) 


To satisfy electrical requirements in most areas of the United States, a maxi- 
mum ac power cable length of 14 ft. is recommended. (UL and local codes must be 


checked for each installation. ) 
2.3.2.2 Communication Lines 


The communication lines illustrated in Figure 1-1 are identified in more detail 
in Figure 2-7. These lines can be listed in two basic categories, input and output. 
| Input (to Model 630 from controller) 

8 - Time-shared bus lines 
4 - Tag lines © 
1 - Select unit line 
1 - Write data coaxial line | | 
1 - +36 vde to controller (for first drive in chain sequence control) 
1 - +36 vde in | 
1 -- Controlled ground 

| Output (from Model 630 to controller) 

| 8 - Selected unit cylinder address lines 

1 - Attention | 
1 - Unit selected 
1 - Selected unit ready 
1 - Selected unit on line 
1 - Selected unit index pulse 
1 - Selected file unsafe 
1 - Selected unit seek incomplete 
1 - Selected unit end of cylinder 


1 = Read data coaxial line 
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NEXT MODEL 630 DRIVE 


1 - Selected unit read only 
1 - Selected unit write current sense _ 
1 - Heads extended line (common to all drives) 


1 - Sequencing voltage out 


a INPUT LINES 
A. Write Data Coaxial 
Information is received from the controller on this line in binary form. A -L 
level signal (nominal 0 vdc) represents a bit and +L level signal (nominal +3 
vde) represents absence of a bit. A bit is sent at the beginning of each 800 ns 
bit cell time for a "zero" and a bit is sent at the beginning of each 800 ns bit 
cell time plus a data bit in the center of the cell time (400 ns interval) for 
"ones". Pulse width is 100 +25 ns with fall time less than 30 ns. 


B. Select Unit | | 
_A separate line exists for each unit in a multidrive system via dc cables. This 
line must remain at -Q (nominal -3 vdc) during read, write and control opera- 


tions. When the 630 drive is not selected, this line is at +Q (nominal +3 vdc). 


Cc. Tag Lines | 
There are four lines used to perform setup and control functions by acting as 
strobe pulses (pulse duration 800 ns) for the time-shared bus lines. They are:’ 
1. Control | - | 
When this line is pulsed (assuming select unit and file safe conditions) | 
with a -Q level, the 630 looks at the bus line selected by the control tag 
line and performs the indicated control function. 
2. Set Cylinder | 
When this line is pulsed (assuming select unit and file safe conditions) © 
with a -Q level, the 630 looks at all eight bus lines for the new cylinder 
address and sets the CAR (cylinder address register) with the new ad- 


dress. 
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3. Set Head and Direction * | | 

When this line is pulsed with a -Q level, the 630 looks at unit bus lines 

4, 5, 6 and 7 and sets the head address register with the new head address. 
The head address register requires a "reset head register" control com- 
mand prior to ''set head'’ commands. | 

4. Set Difference | 

This line is not used in the Model 630 drive. It is used by the IBM 2311 

to set the difference count into difference counter. The 630 calculates 

this difference itself, using one's complement arithmetic and does not 


depend on the controller for a difference count. 


D. Controlled Ground _ 
This line provides ground input to the K1 sequence relay. The controller nor- 


mally uses the line to power up and down a string of 630 drives. 


E. +36 vde Sequencing Voltage In 
This line receives +36 vde from the previous drive or controller to pick 


sequence control relay K1. 


F. Unit Bus Lines (Eight) 
These time-shared lines are used under control of the tag lines to perform con- 
trol functions in the 630 drive. These functions are listed below (Table 2-II). 


The lines are pulsed (- Q level). 


G. CPU Halt 

This line brings in a signal generated by the central processing unit which 
notifies the controller when the CPU is in a wait state (e.g., a programmed 
halt instruction). The active signal is at the -Q level and is used only in 


conjunction with the revenue meter option on the 630 drive. 


When a Model 630 communicates with an IBM 2841, it receives a direction of 
travel bit on the 0 bus line. This bit is ignored because direction is derived 


as part of the difference count operation performed by the 630. _ 
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Table 2-II 


UNIT BUS LINE FUNCTIONS 


Function During Various Cycles 


Line Name I. Control Cycle 


Bus 0 Set Write 

Bus 1 Set Read 

Bus2 _— Seek Start (0.8 us<tS$2 us) 
Bus 3 __ Reset head register 

Bus 4 Set erase : | 

Bus 5 Select head 

Bus 6 © Restore (15 msS t $50 ms) 


Bus 7 Set head advance (0.8 us$tS$2 us) 


Tag Lines | 
Control — . 
Set Cylinder 
Set Head and Direction 


Set Difference * 


* Shown but not needed in 630 drive. 


i. Set Cylinder 
Cylinder 128 
Cylinder 64 
Cylinder 32 
Cylinder 16 
Cylinder 8 
Cylinder 4 
Cylinder 2 
Cylinder 1 


Set Forward * 


Head 8 
Head 4 
Head 2 
- Head 1 









Ill. Set Head and Direction IV. Set Difference * 
| | (128 


64 
32 
16 


me jro] pl o| 





OUTPUT LINES 
A. Attention 
When this line goes to the -Q level (nominal -3 vdc), one of two conditions 
exists: | 
1. A normal seek is completed. 
ve 300 ms have expired since a seek command was given and detenting 
did not occur. This is an abnormal condition which is sent to the 
controller on the seek incomplete line. | 
This line is not conditional upon select unit line and is reset (+Q level, +3 vdc) 
when set read is selected. A separate attention line for each 630 drive is | 


provided via de cable. 


B. Selected Unit Seek Incomplete 
This line goes to -Q as a signal to the controller that the access mechanism 
failed to reach a normal detent position in 300 ms or less. The select unit 


line must be at -Q for this line to be active. | 


C. Unit Selected | | 
This line goes to -Q, as a signal to the controller that the 630 is selected. A 


separate line exists for each drive via the dc cable. The select unit line must 


be at -Q for this line to be active. 


D. Selected Unit Ready | 
This line goes to -Q when the drive has satisfactorily completed a seek. The 


select unit line must be at -Q for this line to be active. 


E. Selected Unit On Line | | 
This line goes to -Q when cables are connected, heads have been loaded, and 
the unit is ready to read or write. The select unit line must be at -Q for this 


line to be active. 
F. Selected Unit Index Pulse 


This line goes to -Q when an index pulse is detected. The select unit line 


must be at -Q for this line to be active. 
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G. Selected File Unsafe 
This line goes to -Q when the 630 drive (which has been selected with select 
unit line) is unsafe for operation. Conditions that cause the file to go unsafe 


are described in the Control Translation logic diagram writeup in Section 2.3.5. 


H. Selected Unit End of Cylinder . | 

This line goes to -Q when the selected 630 head counter has reached the end 
of present cylinder. This condition is determined by the contents of the head 
select register. When bit 8 and bit 2 are set (head select change from 9 to 0) 
an end-of-cylinder indication is given to the controller. The select unit line 


must be at -Q for this line to be active. 


I, Read Data Coax 

Information is sent to the controller on this line as binary pulses. A pulse 
_ (150 + 50 ns) is sent at the beginning of each 800-ns bit cell time; this pattern 
is the zero's representation. When one's are detected, two pulses are sent 
during bit cell time (one every 400 ns). A +L (nominal +3 vdc) level repre- 


sents a bit and a -L (nominal ground) represents absence of bit. 


J. Selected Unit Cylinder Address (Eight Lines) 
These eight lines indicate the present cylinder address by going to -Q level 
when the select unit line is at -Q. At set eyes time Se tag lines) the 


contents of the CAR changes. 


K. Selected Unit Read Only | 
This line goes to -Q when the READ ONLY/READ-WRITE switch on the opera- 
tor control panel is in READ ONLY position. The select unit line must be at 


-Q for this line to be active. 


L. Selected Unit Write Current Sense 
This line goes to -Q when write is selected and write drive current is 


sensed. 


M. Heads Extended 
This line is used in the IBM 2841 as an indication that the heads are retracted. 
Since the 2841 provides dc voltages to IBM 2311's, it needs to know that heads 


are retracted before power down. 


N. +36 vde Sequencing Voltage Out 
When the 630 reaches 70% of full speed, a relay contact closes which provides 


+36 vdc to the sequence relay in the next drive in the chain. 


O. Clock Out 

This line is used in the 630 Drive to inhibit changing the state of the 
READ-WRITE/READ ONLY and ENABLE-DISABLE latches when the unit 
is selected, and in the revenue meter option to indicate that the CPU is 


running. This line is active at a +Q level from the controller. 


2.3.2.3 Interface Connections | 

The Model 630 drive is designed so that multiple units can be connected in 
chain fashion (see Figure 1-1). Power control circuitry is provided to allow the 
- controller to start the units - one at atime. As soon as the first unit reaches 70% 
of its full speed, transfer contacts close, enabling the second unit to start. This 
sequence continues until all units in the chain are running. In-and-out phase con- 


nection of power is used to balance phase current in a multiple drive system. 
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| POWER | | 
DC, Data and Select Connector (IN Connection Only) 


In | a | | IBM Terminology 


Pin Connection Description Level _ (if different) 
1 +6 vde eS _ | . Gat © 
2 | +6 vde 
3 | _ de ground 
4 de ground | 
5 Write data coax | | | : mL 
6 through 9 ss Spares 
10 de ground 
1 de ground | 
12 Read data coax _ 4B 
13 +3 vde (used as termination power _ 


source on 630) 


14 | +3 vde 


15 -36 vde 
16 through 18 and G Not used | 
19 -3 vde _ 
20 -3 vdec : | a oe a | 
21 Attention 9 | | QS on Gated Attention 
(22 Unit is selected ‘4 | -Q . | Selected Module 


23 | Select unit | : ; | -Q | Module Select 
24 Not used : 


LE-S 


| POWER (continued) 
DC, Data and Select Connector (IN Connection Only) (continued) 


In | _ IBM Terminology 
Pin Connection : Description | Level | (if different) 

25 7 Shield ground 

26 Common for 21 

27 | Common for 22 

28 Common for 23 


NOTE: All pin connections are shown as IBM-compatible connections. Since the Model 630 drive supplies its 


own power, pins 1, 2, 4, 11, 14, 15, 19 and 20 are not used. 





AC and Sequence Control Connector 





In | a Out 
Pin Connection Description _ Pin Connection 
A | 208/230 vac, phase A a B 
B 208/230 vac, phase B C 
C 208/230 vac, phase C A 
D Neutral (when required) D 
E 110 vac convenience outlet E 
F 110 vac convenience outlet F 
G Frame ground (cable shield) G 


837% 


62-% 


SIGNAL * 
SIGNAL CONNECTOR 


In . : Out | IBM Terminology 


Pin Connection Line Description oe Pin Connection Level (if different) 
1 Unit bus 0 | 1 -Q File bus 0 
2 Twisted pairs ground e | 
3 Unit bus 1 3 -Q File bus 1 
4 Unit bus 2 4 -Q File bus 2 
3) Twisted pairs ground 5 | | 
7 Unit bus 3 7 -Q File bus 3 
8 Unit bus 4 8. -Q File bus 4 

10 Twisted pairs ground | 10 

11 Unitbus5 | a 11  -Q. File bus 5 
12 Unit bus 6 12 -Q File bus 6 
13 Twisted pairs ground | 13 

14 Unit bus 7 | 14 -Q File bus 7 
15 Set difference (not used in 630 drive) 15 -Q 

16 Twisted pairs ground | 16 

17 Set cylinder (tag line) | 17 -Q 

18 Set head and direction (tag line) 18 -Q 


—20- | Twisted pairs ground 20 


* Five control/signal lines have already been defined on the dc connector (see page 2-26. 
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SIGNAL CONNECTOR (continued) 


In © Out IBM Terminology 


Pin Connection Line Description Pin Connection Level (if different) : | 
1 Control (tag line) 81 | -Q | 7 
22 CPU halt (for IBM Type Usage Meter 
Control) * 22, -Q 

23 Twisted pairs ground | 23 
24 SCU Metering On (for IBM Type Usage | 

| Meter Control) * 24 —4+Q 

25 through 39 Spares 

40 Cylinder address register 1 40 -Q 
41 Twisted pairs ground 4l | 
42 Cylinder address register 2 | 42 -Q 
43 Cylinder address register 4 43 -Q 
44 Twisted pairs ground 44 
45 Cylinder address register 8 45 ~Q 
46 Cylinder address register 16 46 | -Q 
47 Twisted pairs ground 47 
48 Cylinder address register 32 48 -Q 
49 | Cylinder address register 64 49 -Q 
50 Twisted pairs ground 50 
51 Cylinder address register 128 51 -Q 


* Initial 630 drives have running time meters which are activated whenever the drive is up to 70% of full 
speed and heacs are loaded. 


1g-% 


In 


Pin Connection 


52 
O93 
o4 
ay) 
26 
OF 
08 
a9 
60 
62 


63 
64 
65 
66 
: 67 
70 through 75 
76 
77 


SIGNAL CONNECTOR (continued) 


Line Description 

Selected unit ready 

Twisted pairs ground 

Selected unit on line 

selected unit index pulse 

Twisted pairs ground 

Selected file unsafe 

Selected unit seek incomplete 

Twisted pairs ground 

Selected unit end of cylinder 

Selected unit sector pulse (not used in 
630 A or 630 B) 

Twisted pairs ground 

Selected unit write current sense 

Heads extended 

Twisted pairs ground 

Selected unit read only 

Spares 4 

Controlled ground 

+36 vdc sequence pick in 


+36 vde sequence pick out 


Out 


Pin Connection 


D2 
D3 
o4: 
20 
o6 
ov 
08 
og 
60 


62 
63 
64 
65 


67 
70 - 75 


TT 


IBM Terminology 
(if different) 
Selected ready 


Selected on line 


Selected seek incomplete 
Selected end of cylinder 
Selected sector 


Selected write current sense 


Not applicable 


In 


Pin Connection 


Line Description 


SIGNAL CONNECTOR (continued) 


Out 


78 +36 vde to controller (for first drive 


in chain sequence control) 


+3 vde to termination plug 79 
80 Shield ground 80 


82 Shield ground 82 


Pins 6, 9, 19, 61, 68, 69 and 81 do not exist on the Signal Connector. 


GE~G 


-Q 
+Q) 


-w 


+W 
-L 
+L 


— 
a 


— 
— 


— 
~~ 
— 


~—— 


—— 
— 


-0.5 to -3.5 volts 

+3.5 to +0.65 volts 

+1.3 to 0 volts 

+38.9 to +28.4 volts (+36 volts, nominal) 
+0.3 to 0 volts 


+6.28 to +2.0 volts (+8 volts, nominal) 


Pin Connection 


IBM Ter minology 
(if different) _ | 


The voltage levels identified by the letters Q, L and W in the right-hand column are defined as follows: 


ease 3 Operator Control Panel 


Figure 2-8 shows how the keys and lights are displayed on the operator 
control panel. The functions ofoperator control switches and indicators are as 


follows: 


A. ENABLE-DISABLE Switch 


ENABLE Position - The switch enables the logical connection between the 
controller and the Model 630 drive. 


DISABLE Position - The switch disables the logical connection between the. 
controller and the Model 630 drive. 


If the Model 630 drive is performing an operation under the command of the 
controller, changing the state of the switch will give an off-line indication to 
the controller. 


B. READ/WRITE - READ ONLY Switch 
READ/WRITE Position - The switch enables read and write circuitry. 


READ ONLY Position - The switch disables the write and erase circuitry to 
allow a READ ONLY operation. A line is available in the I/O interface to 
indicate that the READ ONLY mode has been selected. The controller de- 
signer must incorporate this signal in system status if the central processor 
is to recognize the condition (a standard IBM 2841 does not recognize this 
condition). | 


C. UNIT NUMBER/READY Indicator (Green) 


The number legend associated with this indicator can be changed easily to 
reflect the logical unit number of the drive in the system. This indicator 
lights up when the drive has reached operational speed and the heads are 
positioned to track 000 on the initial load operation. This green light signi- 
fies that the drive is ready for instructions. The indicator goes off when the 
STOP switch is depressed or when system power is dropped. The indicator 
also goes off if the detent remains unseated for 300 ms or longer. 


OD. File Monitor Indicators 


This indicator cluster calls out the cylinder position (weighted, binary number 
readout) and indicates a FILE UNSAFE condition (red light) and READ ONLY 
mode (white light). 


The access position indicator continuously identifies the cylinder to which the 
heads have been positioned. 


The FILE UNSAFE indicator lights when the satiety circuits determine that 
the file is unusable. 
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Operator Control Panel 
Figure 2-8 


The READ ONLY indicator lights when the write and erase circuits are dis- 
abled by the READ ONLY switch. 


E. START-STOP Switch 


START Position - This switch is operable when the main power switch to the 
unit is on, a pack has been loaded and the cover closed. Depressing this 
switch powers the drive motor and, when the disc pack speed is greater than 
1700 rpm, and pack stabilization delay of 45 seconds has expired, loads the 
heads and positions them to cylinder 000. 


STOP Position - With the switch in this position, power to the motor cuts off 
and the carriage is retracted, which unloads the heads. Dynamic braking 
stops the spindle within 10 seconds. 
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2.3.4 | Positioning and Sp indle Drive Mechanisms > 


2.3.4.1 Positioning Motor 


The linear positioning motor consists of a stationary permanent magnet sur- 
rounding a moveable, bobbin-wound armature. The armature is free to slide in and 
out of the permanent magnet through a hole in one of the magnet's faceplates. See 


Figure 2-9. 


Fastened to the armature by three screws is a T-bar tower which holds the 
10 head-arm assemblies. The T-bar is mounted ona carriage that moves freely 
along a carriage way on three pair of opposed ball bearing rollers. Move- 
ment of the armature in and out of the permanent magnet moves the carriage forward 
and back. This linear travel positions the heads over or under their respective 


disc surfaces or pulls them out and away from the disc pack. 


Power for this movement is provided by a direct current which is fed to the 
armature over a current range of 0 to 6 amp. The magnetic field built up around 
the armature by this current reacts with the permanent magnetic field. The reac- 
tion either forces the armature out away from the permanent magnet or pulls it into 
the field. Direction depends on the polarity of current; speed depends on the current 
level. Refer to Section 2.3.5 for a description of the source and control of this 
power. Two beryllium strips serve as flexible connectors between the armature 


coil and the dc power supply leads. 


2.3.4.2 Head-Arm Assembly 


The head-arm assembly consists of 10 read/write heads attached to the ends 
of 10 support arms. These arms are mounted on a moveable T-bar carriage in two 
banks of five each; half of the head-arm assemblies face up and half face down. 


See Figure 2-10. 


The read/write heads contain the read/write and erase poles. As canbe seen 


in Figure 2-11, the read/write gap precedes the erase gap by 0. 045 inch. The coils 





B 
Linear Positioning Motor 


Figure 2-9 
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Figure 2-10 
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Read/Write and Erase Poles 
Figure 2-11 





which carry the read/write and erase currents are also illustrated in Figure 2-11. 
Two coils are connected in series (center tapped) on the read/write pole and a 
single coil is used on the erase pole. Head selection (using diode switching) places 


ground on the center tap of the selected head as shown in the sketch below. 





* DEER” | | ERASE COIL ERASE 
OR | READ/WRITE COILS | _f/V @ SELECT 
TO READ a | SN | 
AMPLIFIER _ a 


HEAD SELECTED 
(OV - SELECTED 
436V - UNSELECTED) 


_ Each head shoe is gimbal-mounted to allow pivoting on any horizontal axis. 
Vertical mobility is provided by a leaf spring built into the arm. This freedom of 


movement allows the head to maintain the correct altitude over the disc surface. 


The leads connected to the read/write and erase coils are encased in a stain- 


less steel spring. This spring supports and shields the leads and acts as a ground 
connection between the head arm and read/write circuitry. 


2-40 





The leaf spring is designed to maintain a constant loading force on the heads 
(350 grams, nominal). When the heads are in the retracted position, Delrin * un- 
load pins bear against a ramp surface (also an integral part of the head arm). They 
counter the loading force and hold the heads in the unload position. The purpose of 
the pins is to keep the heads separated enough to clear the discs during load and 
unload operations. The pins are attached to an aluminum tower which arches over 


the arms. 


The load/unload ramp rides off its pin as the head moves into the pack. When 
the ramp is clear of the pin, spring tension from the leaf spring forces the head 
toward the disc surface. An air bearing between the head and disc surface created 
by the rotating disc counters the spring loading force and keeps the head at the 


required flying height (125 microinches, nominal). 


As the arm is retracted, the ramp rides back onto its pin and the head is 
lifted clear of the disc surface. Just as loading the heads is an inseparable part of 


initial seek, unloading is integrated with the retract operation. 


2.3.4.3  Detent Mechanism 


A rack of teeth, called the detent rack, is mounted on the carriage directly 
under the array of arms. As the carriage moves along the track during positioning, 


the rack moves with it. Spacing of the rack teeth is 0. 020 inch. 


A double detent pawl is mounted on the carriage way opposite the rack. Each 
pawl has a set of four teeth with the same pitch as the rack teeth. The two pawls 
are offset from one another by half their pitch (0.010 inch). See Figure 2-12. This 
offset spacing allows the pawl to engage the rack in twice as many positions as there 
are teeth. When one pawl is engaged, the other rests on top of the adjacent rack _ 
tooth. This is commonly referred to as odd/ even detenting. One detent pawl engages 


at all odd cylinder positions while the other engages at all even cylinder positions. 


‘The two pawls are spring loaded. and held in the detent-out position by a 


detent actuator. See Figure 2-13. 
* du Pont trade name for an acetyl resin 
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Spring Loaded Detent Pawls and Detent Actuator 


Figure 2-13 


-43 


2.3.4.4 Motion and Position Detectors 


There are two basic movements in the Model 630 which must be meitoned: 
(1) the linear travel of the carriage along its way and (2) the al le motion of the 


disc pack on its spindle. 


As the heads are positioned from one cylinder to another within the disc pack, 
it is necessary to keep an accurate count of the number of cylinders passed. This © 
is accomplished by a variable reluctance transducer mounted on the carriage way | 


at one end of the detent pawls facing the detent rack. See Figures 2-12 and 2-13. 


This cylinder transducer contains two sets of paired primary and secondary 
coils. See Figure 2-14. The two sets are separated from one another so that while 
one is opposite a rack tooth, the other is opposite a valley. The primaries are 
wired in series and excited at 145 ke at about 5 volts. Each time a rack tooth passes 
a primary-secondary pair, it couples them. The coupling indicates to an up-down 
counter in the logic that another cylinder has been reached by the read/write heads. 
The peak-to-valley spacing allows each rack tooth to be counted twice to give a | 
0.010-inch cylinder spacing indication. Figure 2-15 is a schematic of the cylinder 
transducer circuit and Figure 2-16 shows the sequence of pulse ge as seen on 


a scope when rack teeth pass the cylinder transducer. 


Home position (cylinder 000) is detected using the forward carriage stop as 
a starting point. Whenever the heads must be positioned to home from a location 
without a known address, they are first sent to the forward stop, which is assigned 
an address of 204. A reverse seek of 204 cylinders is initiated; when zero difference 
count (compare) condition is reached, the carriage is detented. This is home 


position. 


Certain safety circuits need to know whether the heads are extended or re- = 
tracted. A double microswitch mounted on the carriage way near the positioning 
motor is switched off when the heads are retracted and on when they are extended. 


See Figure 2-17. 
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Figure 2-14 
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Cylinder Transducer 
Circuit Schematic 
Figure 2-15 
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Sensor A is fully coupled by a tooth; sensor B is opposite a valley. 
Tooth moving away from A; another tooth approaching B; trigger point. 
Equal coupling of both sensors; null point. 


Coupling of A approaching minimum; coupling of B approaching maximum; 
trigger point. 


Sensor A opposite a valley; sensor B fully coupled by a tooth. 

Tooth approaching sensor A; tooth moving away from B; trigger point. 
Equal coupling of both sensors; null point. | 
Tooth approaching sensor A; tooth moving away from B; trigger point. 


Sensor A fully coupled by a tooth; sensor B is opposite a valley. 


Cylinder Transducer Output When Counting 
Figure 2-16 





(024-660) 


Heads Retracted/Extended Switch 
Figure 2-17 
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Rotational speed of the disc pack and location of index are monitored by the 
index transducer (Figure 2-18), which is mounted facing the spindle. When a disc 
pack is installed, the edge of the slotted disc on the bottom of the pack separates 
a permanent magnet from a single coil (Figure 2-19). As the pack rotates, the 
slots pass between the magnet and coil. Since the disc is aluminum, there is 
minimum coupling when the air gap between the magnet and coil is blocked by the 


disc and maximum coupling when the slots appear 


The edge of the disc contains 20 evenly spaced single slots (sector slots). 
Close to one of the sector slots is another slot which marks index for the disc 
pack. See Figure 2-20. As the disc pack rotates and each sector slot is detected, 
a pulse from the index transducer comparator sets a flip-flop in the index/sector 
logic. The flip-flop resets itself following a delay. The relationship between the 
length of the delay and the sector slot spacing is such that the delay times out 
before the next sector slot reaches an AND gate in the index/sector logic. Out- 
put of the reset flip-flop ANDs with the sector slot pulse to generate a sector 
signal. The pulse generated by the index pulse reaches another AND gate before 
the flip-flop can time out so that the output of the set flip-flop ANDS with the index 
slot pulse to generate an index signal. The sector signals and index signals are 
used by the controller to synchronize read/write operations. Figure 2-21 illus- 


trates coupling output during index detection. 





Index Transducer 


Figure 2-18 
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The logic that determines whether or not the disc pack has reached mini- 


mum operating speed relies on two delays. Each delay is initiated by the arrival 


of alternate index pulses. As the disc pack accelerates from rest, the interval 
between the arrival of index pulses at the logic decreases until one of the delays 
does not have time to time out. This causes a flip-flop to set. The next index 
pulse arrives before the other delay times out, causing its flip-flop to set. The 
output of the two set flip-flops is ANDed to produce a signal which indicates that 
the disc pack has reached minimum operating speed. Figure 2-22 illustrates the 
timing relationships in the up speed detection logic. Refer to the logic description | 


for logic diagram 200616 for a more detailed explanation of the timing diagram. 
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Coil and Slot Relationship 


Figure 2-19 
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Index/Sector Disc 
Figure 2-20 


Index/Sector Disc 
Figure 2-20 


A. B 


A - Sector pulses 
A and B - Index 


Index Detection Output 
Figure 2-21 
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—-BS-Z 
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1B) 
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1BQ 


-UP SPEED 
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Up-Speed Detection 


Figure 2-22 


2.3.4.5 Spindle Drive System 


Rotation of the disc packs is provided by the spindle drive system which in- 


cludes the disc pack drive motor. spindle and drive belt. See Figure 2-23. 


The disc pack drive system is powered by a one-half horsepower, 60- or 50- 
Hz, single-phase ac motor. As shown in Figure 2-24, the motor transfers torque 
to the spindle drive pulley by a simple belt loop. Tension on the belt is maintained 


by a special motor shock mounting; no idler pulley is used. 


The drive motor also serves as a dynamic brake for the disc pack drive. 
When the STOP switch is depressed, ac power to the motor is cut off and dc power 
(36 volts) is applied to the motor coil for about 10 seconds. AC power is also cut 


off when the cabinet cover is lifted. 


The disc pack spindle is bolted into a hole in the baseplate with the spindle 
pulley below the baseplate and its disc pack mounting surface above. <A speed 
ratio between the motor pulley and the spindle pulley reduces spindle rotation to 


a maximum of 2400 + 48 rpm. 


A disc pack is secured to the spindle cone with 206 + 32 pounds of force by 


a locking shaft within the spindle and Belleville washers below the spindle pulley. 


The spindle assembly includes a mechanical lock which engages when the top 
cover is raised to load or unload a disc pack. See Figure 2-25. When the cabinet 
cover is lifted, a nylon arm on the cover tilts the index transducer back. This 
movement causes a pawl under the baseplate to engage one of several notches in 
the spindle pulley. As long as the cover is raised, the pawl will prevent the spindle 


from turning. This lock can be bypassed by removing the cover from the machine. 


The assembly also includes a pack-on switch which aqutomatically closes 
when a disc pack is installed (see Figure 2-26). The pack-on switch is a safety 


feature and must be closed for the drive motor to operate. 
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Spindle Drive System 


Figure 2-23 
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MOTOR = 


MOTOR PULLEY 


Simple Belt, Drive 
Figure 2-24 





Mechanical Spindle Lock 
| Figure 2-25 





Pack-On Switch 


Figure 2-26 
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DRIVE BELT 


SPINDLE PULLEY 





2.3.5 Logic Standards and Symbols — 

Output of the AND function, as it is used in Model 630 logic, is "active" when 
all its inputs are "active''. Any "nonactive'' AND inputs will cause a "nonactive" 
output. Output of the OR function is "'active’’ when any one or more input (s) are. 


"active. <All 'nonactive'’ OR inputs will cause a 'nonactive" output. 


Note that the above activity definitions do not refer to logical one, logical 


zero or electrical reference states. 


The level required (high or low) for the active state of an input or output of 
any particular logic element is indicated by an active state symbol attached to the 


logic element symbol. 


A small circle at the input(s) indicates that a relatively low input signal acti- 
vates the function. Conversely, the absence of a small circle indicates that a rela- 
tively high input signal activates the function. A small circle at the output indicates 
that the output of the activated function is relatively low. Absence of a small circle 


at the output indicates that the output of the activated function is relatively high. 


The presence of an indicated active output does not necessarily provide a 
useful input to other elements. It may prevent the operation of some and enable 
others. Conversely, the absence of the indicated output signal state may pro- 
vide a useful input to elements in the logical net and prevent the operation of 


others. 


Voltage levels for the two states are: 
High | | Logical 1 +5v 
Low Logical 0 | ‘Ov (ground) 


The following logic symbols and definitions outline the rules governing sym- 


bology for the Model 630 logic diagrams. 


In 
in Out AND Function (NAND Gate) 
- Output is low only if all inputs are high. 
= OR Function (NOR Gat 
| unction ate 
In Out ( ) 
in | Output is high if any input is low. 
In AND Function (with Expander Input) 
Out The expander input does not alter the 
function of the gate. Its purpose is to 
In provide a greater number of inputs. 
| OR Function (with Expander Input) 
In 
In Out 
In 








In 


In 





In 
Set in 
Set in Set Out 
Clear in Clear Out 
Clear in 





7 Collector OR* (DOT OR) 


The output is active . (low) if either 
or both inputs are low. 


Collector AND* (DOT AND) 


The output is active (high) only if 


both inputs are high. 


FLIP-FLOP (Latch) 


This device stores a single bit. It has 


two sets of inputs: SET and RESET. It 
has two possible outputs: SET and RESET. 


If any SET input is low and all RESET 


inputs are high, SET out will be high. 


If any RESET input is low and all SET 
inputs are high, RESET out will be high. 


If all inputs are high (SET and RESET), 
the latch will maintain its last state. 


* Collector gates are tie points. The symbols represent a meeting of two logic 


outputs. 





Direct 
Set In 


Set In 


Clock In 


Reset In 


Direct 
Reset In 


Data 





Preset 





Set out 
Q 


Reset out 


JK FLIP FLOP 


‘If J input is high while all others (Direct 


Set, Direct Reset and Reset) are low, Q 
will go high with the trailing edge of the 
next clock pulse. 


- If K input is high while all others are low, 


Q will go high with the trailing edge of the 
next clock pulse. 


-If both J and K are high, the output will 


alternate between Q and Q with the trail- 
ing edge of each clock pulse. 


-If Direct Set is high, J and K are not both 


high, the clock is low and Direct Reset is 
low, Q out will be high. 


-If Direct Reset is high, J and K are not 


both high, the clock is low and Direct Set 
is low, Q out will be high. 


- If J, K, Direct Set and Direct Reset are 


all low, the latch will ignore any clock 
pulses and remain in its last state. 


D-Type edge triggered F. F. 

e If Dinput is high, PRESET is high 
and CLEAR high, Q will go high on 
leading edge of clock. 

e If Dinput is low, PRESET is high 
and CLEAR is high, Q will go high 


on leading edge of clock. 


e PRESET and CLEAR are independent 
of D and C inputs. 


Out Amplifier. The amplifier may have one or 





more stages, and may or may not produce 


- gain or inversion. 
General Logic symbol, for functions not 


ieee | Out specified. Symbol must be labeled so as 
| to define the function performed. 


The IC components used in the Model 630 are defined below. 





SIGNETICS LOGIC 
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616A 


659A 


670A 


620A 


680A 


SIGNETICS LOGIC (continued) 


_ BASIC 
CIRCUIT © 
616A 
| 670A 
— 680A 


Component values shown are typical. 





620A 





620A 


J 
fe) 
fe) 

] 


Synchronous Inputs 
at clock time 





SIGNE TICS LOGIC (continued) — 












See 


3 
aye : Y 


TRUTH TABLE -_ BB 96A 


Ky Ona 


n 


8826A PACKAGE 
14 13 12 10 9 8 


a 
by LL 3 


J 
3 4 5 6 7 
















air 
“i 





p=? Q=0 


n is time prior to clock 
n+l is time following clock 


Buffer/Driver 
Element - 659A 


Component values shown are typical 
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TEXAS INSTRUMENTS LOGIC 


ae 


996606 

















ADDER 
SN7480 
TRUTH TABLE (See Notes !,2, and 3) 
SN7480 
NOTES: !.A= AweA,, B= BreB, 
Where A®&= AeA2,Bxe = BoB, 
2.When A* or B® are used as inputs,A, and A,or B, and Bs 
respectively must be connected to GND. 
3. When A, and A, or B, and Bs are used as inputs,Axor Be 
respectively must be open or used to perform Det-OR logic. 
SUM 
— eee SN7480 
CARRY CARRY 
IN OUT 
INPUT INPUT 
A B 
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TEXAS INSTRUMENTS LOGIC (continued) 


SN7474N 
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 


TRUTH TABLE (Each Flip-Flop) 


tn 
OUTPUT OUTPUT 
A a 
Cleor Q 
D 
— pe 
re a ae 
@ 
a NOTES: 1. t, = bit time before clock pulse. 


Q 
: beetles 
iz ep after se | 2. 1,44 == bit time offer clock pulse. 


Clear D Clock Preset Q Q 










positive logic 
a. Low input to clear sets Q to logical 0. 
b. Low input to preset sets Q to logical 1. 
c. Clear or preset inputs dominate regardless of 
clock and D inputs 
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MOTOROLA LOGIC — 


19+ 









1 | j 
| | 8.4K 8.4K 
2¢ , . 010 . * ae 
- . MC1429G 
1 
| | 
22.4K 
aot 224 | 
| I 
1 tek 4K — : 
! i 
4.2K " | 
| 25 
| ( 
, 5.6K 
Tc 7 56 
V— t 
CEES mem Gia: Gis dane GG, <8 Gee a | 
V+ 
MC1429G 
3 2 
INPUT OUTPUT 
9 10 
Gnd. 8 
or 
Bias 
LV at el 
BIAS. 
RESISTORS 


EQUIVALENT CIRCUIT 


MOTOROLA LOGIC (continued) 





Vcc 
@ ae 


ac 149 
RI=450N 
- ~ _ 
RI RI 


IC 26 6O 7040 O9 AIO AI2 13 
GND 













RESISTOR VALUES ARE TYPICAL 


SERVO AMPLIFIER 
MC 724P | 









Vec 
30 Hoos O6 T7C 
Ri 


eee 


1440 130 126 1004009 Os 
| GND 


RI=450N 
R2=640N 





LINE RECEIVER 
| MC789P 
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89-6 


A 
INPUT LAGO 


Cc 
NON-INVERTINGO 
INPUT 


B 
INVERTING OG 
INPUT 


PIN CONNECTIONS 
“Schematic A BC OD 
"6" Package | 2 
“E" Package 2 3. 
“P"Package 3 4 


MC1709C 


INPUT 


2 





F 


OUTPUT 
OLAG 





OuT 


5 OUTPUT 


(penutju0s) OINO'T VIOUOLON 


SECTION 3.0 


THEORY OF OPERATION 


The theory of operation for a Model 630 is defined by a set of operational 
flow charts and pertinent timing diagrams. These flow charts include: 


‘a 


cm Onn oO o 


Power up, power sequencing 
First seek | 
Programmed seek (three sheets) 
Restore-retract 

Write operation 

Read operation 

Normal stop 

Controlled power down 


Abnormal stop 





MODEL 630-RECEIVES 
AC POWER 














$1, MAIN 
_ POWER SWITCH ON | 
a 










IF HEADS ARE RETRACTED 
10-SEC OF DYNAMIC BRAK. 
ING, THEN KS PICKS; THIS 
IS INHERENT TO THE SYS- 
TEM AND SERVES NO PUR. 
POSE DURING POWER ON; 
REFER TO NORMAL STOP 
FLOWCHART 











+36 vdc COMES UP 
me IN MODEL 630 


$1 REMAINS CLOSED UN- 
DER NORMAL CONDITIONS 





ABINET AND LOGIC FILE 
BLOWERS START 

















CONTROLLED 
GROUND AVAILABLE 
AT SIGNAL INPUT 
53 
2 






iS 

SEQUENCING 

VOLTAGE AVAILABLE 

ON SIGNAL INPUT 
3 


PICK KI 
SEQUENCE RELAY 














PROVIDE SEQUENCE 
VOLTAGE TO NEXT DRIVE 





CONTROL 
PANEL START 
SWITCH ON 
? 


YES 











iS 
PACK-ON SWITCH 


INTERLOCK 


TRANSOUCER 
SWITCH) 


YES 








HEADS 


EXTENDED NO 
? 





RETRACT SIGNAL © 
FROM K3 


SPINDLE DRIVE MOTOR 
STARTS (K2) ks 





PACK WARMUP DELAY 
K7 STARTS 





SPEED SENSE MONITORS 
PACK SPEED 












PACK REACH 
70% FULL SPEED 
? 


YES 


K-3 PICKS TO PROVIDE 
SEQUENCE VOLTAGE 





TO NEXT ORIVE 


RUNNING TIME METER 
STARTS 


POWER UP RESET 


INITIALIZES LOGIC 









HAS WARMUP 
DELAY TIMED OUT 
? 


w YES 


Power Up, Power Sequencing 


Figure 3-1 


3-2 







REVERSE DRIVE TO 
SERVO EQUALS ZERO 






DETENT PAWL TAKES ABOUT 
3 MS FROM TIME COMPARE 
1S REACHED TO ENGAGE 





THE DAMPING DELAY AL- 
LOWS TIME FOR OSCILLA. 
TIONS RESULTING FROM 
THE POGO EFFECT OF 
PAWL-RACK ENGAGEMENT 
TO DISSIPATE BEFORE 
REAO/WRITE OPERATION 
BEGINS 



















POWER UP RESET SETS 
FIRST SEEK LATCH; ~FIRST 
SEEK INITIATES FORWARD 

RUN DELAY 











DIFFERENCE OF FOUR IS 
FORCED INTO SPEED DE- 
CODE; DETENT IS PULLED 


CARRIAGE MOVES TO 
FORWARD STOP AT SPEED 
OECODE VELOCITY OF FOUR 


i | 
WARD RUNDELAY ~~ 


TIMED OUT? 












yes 


NORMAL REVERSE SEEK TO 
CYLINDER 000 1S INITIATED 
(FORCE COUNT OF 204 IS 
DIRECT SET IN PRESENT 
ADORESS REGISTER) 


SET SEEK LATCH; 
FORCE SEEK INITIATED 
oe 
SPEEDO DECODER OUTPUT 


EQUAL ZERO . 













ZERO COUNT PICKS DETENT 
ACTUATORS; COMPARE CON. 
—w DITION PROVIDES DETENT 
| VELOCITY POWER IN FOR. 
WARD DIRECTION TO SERVO 


CARRIAGE REVERSES O!- 
RECTION OF TRAVEL; DETENT 
ENGAGES AT CYLINDER 000 





SET FORWARD HOLOING 


CURRENT 


= START 7 MS DAMPING DELAY 





First Seek | 
Figure 3-2 
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HAS THE 
DAMPING DELAY 
TIMED OUT 
? 


Yes 


SEEK READY AND GATED 
ATTENTION GENERATED 


MODEL 630 SELECTED 


BY SELECT UNIT LINE 












CONTROL TAG LINE 
AND BUS LINE 3 RAISED | 


HEAD REGISTER RESET: | 
THIS AUTOMATICALLY 
SELECTS HEAD 0 












DECODER 
OUTPUT EQUAL 
0 
? 


YES 





CONTROL TAG LINE ’ 
DROPPED; SET CYLINDER — 
TAG LINE RAISED 


NEW CYLINDER | 
ADDRESS IS ON YNO 
BUS LINES 0-7 










SET SEEK READY 


AND GATED ATTENTION 






FORWARD HOLDING CUR. 
RENT OROPS AFTER 3 MS, . 
DETENT ACTUATOR DROPS, 
DETENT DISENGAGES 







NEW CYLINDER 
ADDRESS SET 
INTO CAR 


START SEEK INCOMPLETE 
SENSE DELAY; THIS 1S TO 
ALLOW AMPLE TIME FOR 
}COMPLETION OF THE SEEK 






SET CYLINDER TAG 
LINE DROPPED; SET 
HEAD TAG LINE 
RAISED 


NEW HEAD ADDRESS 
1S ON BUS LINES 4-7 





BUS LINES4 = 7 
GATED TO 
HEAD SELECT 
REGISTER 






SET HEAD TAG LINE 
DROPPED; CONTROL = 
TAG LINE RAISED 


BUS LINE 2 
1S RAISED 





RESET 
ATTENTION 


AND SEEK 
READY 





Programmed Seek (Sheet 1 of 3) 
Figure 3-3 
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NOT ZERO DIFFERENCE 
AND NO VELOCITY OUT- 

PUT FROM TACHOMETER 
ALLOW MAXIMUM DRIVE 
TO MOTOR 










TACHOMETER OUTPUT CAUSES 
SERVO AMPLIFIER TO LIMIT 
PEAK VELOCITY TO 80 IPS OR 
LESS, DEPENDING ON THE 
LENGTH OF THE SEEK. 


OUTPUT FROM DECODER 
OCCURS IN DISCRETE 
STEPS > 64, 32, 16, 8, 4, 2,1 









ow Gem oe, ome een enn eee 











CURRENT DIRECTION IS 
_ INITIALLY REVERSED TO 
EFFECT DECELERATION. 

RATE OF DECELERATION iS 
DETERMINED BY TACHOMETER 
OUTPUT AND DECODER OUTPUT. 


—- =p owe ee a ee ae 







REFERS TO VELOCITY. 
PRESCRIBED FOR EACH STEP 
OF DECELERATION PROCESS 


FULL ADDER COMPARES 
PRESENT ADDRESS ANO 
CONTENTS OF CAR; DIF- 
FERENCE COUNT CON- 
VERTED TO ANALOG 
VOLTAGE AND SENT TO 
SERVO; SIGN OF DIFFER. 
ENCE DETERMINES 
DIRECTION 











MOTOR ACCELERATES 














CYLINDER 
PULSES FROM 
CYLINDER TRANSOUCER 
? 











INCREASES OR DECREASES 
PRESENT ADORESS BY ONE 








NEXT 
LOWER DECODER 
OUTPUT 
? 


ves 









DOES THE 
SPEED DECODER 
OUTPUT EQUAL ZERO 
? 


YES 


NO 


MOTOR DECELERATES 


HAS 
VELOCITY 
REACHED THAT 
REQUIRED BY DECODER 
3 OUTPUT 

? 












YES 


MOTOR ORIVE IS REMOVED 









Programmed Seek (Sheet 2 of 3) | 


Figure 3-3 
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WAS THIS 


iA FORWARD SEEK YES 
2.5 









REVERSE DRIVE 
TO SERVO 
EQUALS 0 







COMPARE CONDITION 
PROVIDES DETENT VELO- 
CITY POWER TO SERVO 
(FORWARD) 














IF NO DETENT - IN SIG- 
NAL GENERATED WITH. 
IN DELAY PERIOD; SEEK 
INCOMPLETE 

GENERATED 


DETENT ACTUATOR PICKS; 
DETENT PAWL ENGAGES 
a aaa -RACK (OPERATION RE- 
_ QUIRES ABOUT 3 MS) 






SET HOLDING CUR. 
RENT TO MOTOR 










THE DAMPING DELAY AL- 
LOWS TIME FOR OSCILLA- 
TIONS RESULTING FROM 
THE POGO EFFECT OF 
PAWL - RACK ENGAGEMENTE 
TO DISSIPATE BEFORE 

READ/WRITE OPERATION 
CAN BEGIN 


START 
DAMPING DELAY 












HAS DAMPING 
DELAY TIMED OUT 
? 






YES 


SET SEEK READY AND 


GATED ATTENTION 





Programmed Seek (Sheet 3 of 3) 
Figure 3-3 





CONDITION: 


SELECTEDCONTROL AND | __ 
BUS LINE 6 


REVERSE DRIVE TO SERVO Ze. 
EQUALS ZERO 






DETENT PAWL TAKES ABOUT | 
3 MS FROM TIME COMPARE 
IS REACHED TO ENGAGE 






CYLINDER REFERENCE LOST 
OURING SEEK; NO DETENT 
IN WITHIN 300 MS; RESULTS 
IN SEEK INCOMPLETE 


~ SELECTED RESTORE SETS 
FIRSTSEEK LATCH ANDO | 
RESETS ON LINE SEEK IN- 
COMPLETE AND ATTENTION 


- FIRST SEEK RESETS CAR 
AND PRESENT ADORESS 
REGISTER; INITIATES 
FIRST SEEK DELAY 





DIFFERENCE OF FOUR 
FORCED INTO SPEED 
DECODE; DETENT IS 
PULLED 





CARRIAGE MOVES TO 
FORWARD STOP AT 
SPEED DECODE VELOCITY 
OF FOUR 











HAS FORWARD 
RUN DELAY 
TIMED OUT 


? 


YES 


RESET FIRST SEEK 
LATCH; SET SLOW 





REVERSE LATCH 











NORMAL REVERSE SEEK TO 
| CYLINDER 000 IS INITIATED. 
(FORCED ADDRESS OF 204 
1S DIRECT SET 1N PRESENT 
ADDRESS REGISTER) 










DOES THE 
SPEED 
DECODER OUTPUT 
EQUAL ZERO 


ZERO COUNT PICKS DETENT 
ACTUATOR; COMPARE CON. 
DITION PROVIDES DETENT 
VELOCITY POWER IN FOR. 
WARD DIRECTION TO SERVO 










CARRIAGE REVERSES 
DIRECTION OF TRAVEL; 


DETENT ENGAGES AT 
CYLINDER 000 


SET FORWARD HOLDING 
CURRENT 





START 7 MS DAMPING — = ol 
DELAY 






HAS THE 
DAMPING DELAY 
TIMED OUT 
? 








- . | SEEK READY AND GATED | 
ATTENTION GENERATED 


Restore Retract 


Figure 3-4 


THE DAMPING DELAY AL. 
LOWS TIME FOR OSCILLA- 
TIONS RESULTING FROM 

THE POGO EFFECT OF PAWL. | 


RACK ENGAGEMENT TO 
DISSIPATE BEFORE READ/ 
WRITE OPERATION CAN 
BEGIN 





THIS OCCURS WHEN BUS 
LINE 0 tS RAISED IN CON- 
JUNCTION WITH CONTROL 

- TAG AND SELECT UNIT : 
LINE 







SELECT WRITE. 
GATE IS RAISED 


THIS OCCURS WHEN BUS — 
LINE 41S RAISED IN CON- 
JUNCTION WITH CONTROL 
TAG AND SELECT UNIT 


SELECT ERASE 


GATE IS-‘RAISED 


THIS OCCURS WHEN BUS 

LINE 5 IS RAISED IN CON. 
JUNCTION WITH CONTROL 
TAG AND SELECT LINE 


SELECT HEAD. 
IS RAISED 













"MORE 
THANONE 
HEAD SELECTED - 

















READ/ 
ONLY SWITCH IN 
READ/WRITE 
? 
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CURRENT 


SENSED 
? 





SELECTED FILE UNSAFE 
1S SENT TO CONTROLLER 


YES 


WRITE OPERATION 


COMMENCES 














WRITE 
OPERATION 

TERMINATED 
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YES 






OROP WRITE GATE 
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60 ys BEFORE DROPPING 
ERASE GATE 











THIS OPERATION 
IS PERFORMED BY 
THE CONTROLLER 





60 us 

DELAY TIMED 

OUT — 
? 






DROP ERASE GATE 
AND HEAD SELECT 


Write Operation 


Figure 3-5 


INITIAL CONDITIONS: START, UNIT READY 
AND FILE SAFE 












THIS OCCURS WHEN BUS 
LINE 1 IS RAISED IN CON- 

JUNCTION WITH CONTROL 
TAG AND SELECT UNIT 


SELECT READ GATE 


(S RAISED 







MORE THAN 
ONE HEAD 
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YES 







WRITE 
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SELECTED FILE UNSAFE 


iS SENT TO CONTROLLER 








READ DATA IS 
PRESENT ON COAX 
DRIVER OUTPUT 











READ 
OPERATION 

TERMINATED 
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YES 


DROP SELECT 


READ GATE 





Read Operation 
Figure 3-6 






POSITIONER IS FORCED 
INTO SLOW REVERSE 










SPEED SENSOR RELAY 
K3 DROPS, BUT SERVES 
NO PURPOSE DURING 

ROUTINE STOP 





CONTROL PANEL 


SWITCH TO STOP 









STOP/RETRACT 
SIGNAL IS GENERATED 








HEADS 
RETRACTED 
? 





YES 


“POWER REMOVED FROM 
SPINDLE ORIVE MOTOR 
(K2); POWER REMOVED 
FROM LOGIC FILE (K4) 


DYNAMIC BRAKING 
APPLIED TO SPINDLE 
MOTOR ViA TIME 
DELAY K5 





MOTOR STOPS; K5 
PICKS AND REMOVES 
POWER FROM DYNAMIC 
BRAKING AND LINEAR 
POSITIONER MOTOR 






Normal Stop 


Figure 3-7 
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CONTROL SWITCH 
IN START POSITION 





CONTROLLER DROPS 
CONTROLLED GROUND 
LINE tN J3; K3 DROPS OUT 






POWER DOWN SIGNAL 
— i me ae me eee mee eee ome (S GENERATED 





POSITIONER IS FORCED 
INTO SLOW REVERSE 
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RETRACTED 
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YES 


POWER REMOVED FROM 
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OYNAMIC BRAKING 


THESE EVENTS ARE 
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MOTOR STOPS; K5 PICKS 
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FROM OYNAMIC BRAKING 
AND LINEAR POSITIONER 
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CONTROLLER SENSING 
HEAOS RETRACTED 
DROPS AC POWER 





Controlled Power Down 


Figure 3-8 
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CONTROL SWITCH 
IN START POSITION 






LOSS OF AC POWER - 
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EMERGENCY RETRACT SIGNAL, 
RETRACTING HEADS IF HEADS 
ARE EXTENDED. STORED EN- 
ERGY IN 36 VDC SUPPLY 
PROVIDES POWER 





ALL OTHER RELAYS OROP 
OUT; MOTORS COAST TO 

STOP, DYNAMIC BRAKING | 
IS NOT APPLIED 






Abnormal Stop 
Figure 3-9 
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SECTION 4.0 


ADJUSTMENT PROCEDURES 


4.1 SERVO ADJUSTMENTS 
4.1.1 General 


The three printed circuit boards which make up the servo system are listed 
below: 


Board Name Assembly No. Location 
Fwd/Rev Speed Decode —- 001476 (schematic 001477) A/B15 
Tach Amplifier 001436 (schematic 001437) A22 
Servo Amplifier 001426 (schematic 001427) B23 


Use a calibrated oscilloscope with two one-to-one attenuation probes. 


4.1.2 Machine Preparation 


If the drive is capable of performing a normal first seek, it is not necessary 
to pull the Forward/Reverse Speed Decode board A/B15; otherwise, remove A/ B15 
and set it away from the linear motor. 


4.1.3 Oscilloscope Preparation 


A. Set the amplitude seule to 50 mv/cm. Select ground and the chopped 
mode. 


B. Connect one probe to TP2.0n the Tachometer Amplifier board A22 and 
the other probe to TP3 on the same board. , 


C. Balance the traces and then switch from ground to dc. 


4.1.4 Preliminary Servo Calibration 


The adjustments described in this section are static preparations. While 
they do compensate for voltage deviations, final adjustments must be made during 
actual seek operations. 


A. Adjust the top pot oees pot) on A22 so that the a from TP2 is 
. 50 mv more negative than the T P3 trace. 


*NOTE* 


It is possible to cause the opposite result so note 
carefully which trace goes relatively more negative. 


This adjustment assures that when carriage velocity, as decoded by 
the tachometer amplifier, falls below 50 mv, a zero velocity output 
is generated. 


B. Move the probes to TP2 and TP4, both on the Servo Amplifier 
- Board B23. 


CC.» Change the vertical scale on the oscilloscope to 1 v/em and switch 
| back to ground. Adjust the two traces until they are balanced; then. 
switch to de. 


D. Adjust the oo aa (servo balance pot) on A22 until the two traces 
are balanced. ie, | . | 


E. Adjust the top pet (de level pot) « on B23 so that the out pat is 2 volts. 
| *NOTE* 


If i E. anbalances the er seadiust mS 

center pot on A22. It is necessary that both. 

conditions palenees traces wie ~2 volt output) 
be met. 5 Fa : 


F. “Retin A/B15 to its slot in sche logic file. 
4.1.5 Final Servo Calibration 


A... Connect one scope probe to TP2 on A22 and the other probe to TPI1 on 
the Transducer Comparator board. Use A24-N (-Forward Up Count 
RANE), for the external oh 


B. Set the Gerba Seale is 100 eer and the seacwieeel iS 2 a, cm. 
Select ground and balance the traces. Switch to ac. 


C. Initiate alternate one track BEERS patween inde 000 ane 001. The 
| resulting trace should resemble the one shown in Figure 4-1. 


=D. Point A (sync point) represents the time -Forward Up Count Enable 
~ ..goes low. At point B,. forward motion begins. From that time until — 
the null is detected at point C should be about 2 ms. The amplitude — 

ot ue ourpat at Pom D should be about 300 1 mv. 


E. _ Adjust the bottom Bat: (gain pot) on B23 until the annie of the saa: 
at point Eis 150 mv. This adjustment establishes proper detenting 
velocity. 3 





Alternate One Track Seek (Forward Trace) 


Figure 4-1 
F. Change the sync to A24-L (-Reverse Down Count Enable). 


G. Initiate alternate one track seeks between cylinders 000 and 001. The 
resulting trace should resemble the one shown in Figure 4-2. 





Alternate One Track Seeks (Reverse Trace) 


Figure 4-2 
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Adjust the single pot (reverse run pot) on A/B15 so that period from 
point A to point Bis about 3 to 4ms. This is not an absolute range. 
The ideal turnaround time on any particular drive may fall slightly 
oustide this range. However, generally speaking, a carriage which is 
allowed over 4 ms of turnaround time will occasionally detent one 
cylinder lower than its intended cylinder and a carriage which is 
allowed less than 3 ms will occasionally detent one cylinder higher 
than its intended cylinder. 


*NOTE* 


Another clue to proper adjustment of the reverse run 
pot is the point on the ghost trace identified as point D. 
This indentation should be about 10% lower than the 
peak identified as C. If the reverse turnaround time 
is too long, the indentation will pull in toward the base 
line. If the turnaround time is too short, the indenta- 
tion will tend to fill out away from the base line. 


Connect one probe to TP4 on C09, the Seek Gating board and the other 
to TP2 on A22. Change the sync to A24-L, -Reverse Down Count 
Enable. Set the vertical scale for the C09 trace (Seek Ready) at 

2 v/em and vertical seek for the A22 trace at 1 v/em. Select 

10 ms/cm for the sweepspeed. 


Initiate alternate 200 track seeks between cylinders 000 and 200. The 
resulting trace should resemble the one shown in Figure 4-3. 





200 Track Seek (Reverse) 


Figure 4-3 
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Adjust the bottom pot (velocity pot) on A22 so that the period from the 
time -Seek Ready goes high to the time it goes low again (point A to 
point B) is about 72 ms. 


Connect one probe to TP4 on C09, the Seek Gating board, and the other 
to TP2 on A22. Change the sync to A24-N, -Forward Up Count Enable. 
Do not change the vertical scale or sweepspeed settings. Initiate 
alternate 200 track seeks between cylinders 000 and 200. The resulting 
trace should resemble the one in Figure 4-4. 


The period from the time -Seek Ready goes high to the time it goes 
low again (point A to point B) should be about 74 to 76 ms. 
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200 Track Seek (Forward) 
Figure 4-4 


After all the steps through step M. have been performed, the entire 
procedure should be repeated. This is to ensure that no intermediate 
adjustment has altered an earlier calibration. At each appropriate 
point, compare the scope trace with the corresponding illustration. 


4.2 VOLTAGE ADJUSTMENTS 


For the following checks, use either a calibrated scope or a de meter with at 


least 2% accuracy. 
4.2.1 Minus 18 vde 


A. With the machine running and warmed up, check for -18 +0.5 vde on 
the regulator card, slot C01 at TP2 (ground) and TP1 (hot). 


B. If the voltage is outside limits, adjust the 5-K potentiometer (R10) as 
necessary. 


4.2.2 Plus 18 vde_ 


A. With the machine running and warmed up, "Gibek for +18 +0.5 vde on 
the regulator card, slot C02 at TP1 (ground) and TP2 (hot). 


B. If the voltage is outside limits, eajunnt the lower o- K potentiometer (R10) 
as necessary. = |  . 


4.2.3 Plus 5 vde ~ Overvoltage Sense z 


A. The absolute value of the +5 vde supply is not adjustable, but the setting 
of the overvoltage protection sensing point is. The actual +5 vdc supply 
has a tolerance of +2%, and the overvoltage trip point is set | 
about 0. 5 volts above the existing normal value. 


B. If it is necessary to adjust the sensing point, "check at pin A of C02 
for +5 vde; confirm that it is within the tolerances listed above. 
Adjust the upper 5-K potentiometer (R13) clockwise until the voltage 
at pin A suddenly goes to zero. Then turn the main power switch off. 


C. Adjust R13 counterclockwise two turns. Select START on the START- 
STOP switch and allow the machine to warm up (approximately 45 
seconds). Check to see if the +5 vdc returns to its original value. 
The overvoltage sensing point is thus set to about 0.5 volts above the 
existing 5-vdc level. 


4.3 OFF-LINE HEAD REPLACEMENT AND ALIGNMENT 


4.3.1 Equipment 


_ Head replacement and alignment while the drive is off line requires: 
A. PSC portable off-line tester (PSC P/N 200557) 
B. Head alignment plug (PSC P/N 200517) 
C Head alignment tool (PSC P/N 200515) 
D. CE disc pack (yellow shield, IBM P/N 2200018) 
E 


Calibrated scope with two one-to-one attenuation probes: 


4. 3.2 Head-Arm Assembly Replacement 


When replacing a head-arm assembly, be sure the drive meets these condi- 
tions: (1) DISABLE is selected with the ENABLE-DISABLE'’ switch, (2) both top 
covers are removed and (3) the shroud is removed. | 


A. While holding the detent out by hand, carefully move the carriage forward 
as far as possible (about 3/8-inch) without loading the ramps off the 
unload pins. Engage the detent. 


B. Disconnect the head plug from its board (select/read preamplifier or 
select/write amplifier and coax receiver). 


cam Gs Remove the two side clamps which hold the assembly in the T-bar slot 
(one above and one below the head arm). See Figure 4-5. 


DD. Take the T-bar end of the head-arm assembly between the thumb and 
| a finger of one hand. Use a finger or thumb to act as a brace behind 
the bend of the leaf spring (see Figure 4-6, point A). 


_E. Take a corner of the leaf spring at the head shoe end between the thumb 
and finger of the other hand. 


*CAUTION* 


Do not touch the head shoe face or press 
against the flexure. Refer to Figure 4-6, 
points B and C . Even slight pressure 
against the flexure could bend it and impair 
the head's flying attitude. 


Bend the leaf spring back just enough to clear the cam supporting it. 
Excessive bending may exceed the yield point of the leaf spring. 


* The drive should not be disabled at this point if an off-line tester will not be used. 
See Section 4.3.3.2. | | 





Head-Arm Mounting Clips and Alignment Slots 


Figure 4-5 
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Handling the Head-Arm Assembly — 
-- Figure 4-6 | 


F. : | While holding the assembly clear of the cam with one hand, work the 
other end free of the T-bar slot. Keep the leaf spring straight until 
the head shoe is completely clear of the other head-arm assemblies. 


*CAUTION* 


Maintain a secure hold on both ends of the 
assembly. As soon as the arm is out of the 
T-bar slot and off the cam, the leaf spring 
will suddenly attempt to unflex. If this is 
allowed to happen, the head shoe will slap 
against another head-arm assembly. 


wo 
7 ae 


G. To install a head-arm assembly, reverse steps A through F. 


*NOTE* 


- The head must be mounted so that the bleed 
holes’ relative to dise pack rotation are. 
located in the leading half of the head shoe. 

: The disc pack rotates. counterclockwise. | 


| Whenever a read/write head is = peplased: an ailenent Gicok niust be made on 
it and the two adjacent heads (one adjacent head if the replaced head is at the top or 
bottom of the T-bar). This is advisable because the adjacent head-arm assemblies 
may move slightly when. the id they share with the replaced head are removed. 


4.3.3. Head Alignment Check 
4.3.3.1 Preliminary Steps _ 


The following preparations must be mace before head alignment can be- 
analyzed. | - 3 | | 
A. See that the shroud is in place. | 
B. Install a CE disc pack (yellow shield; IBM P/N 2200018)" 


*CAUTION* 


Be certain the carriage and heads are fully 
retracted before installing or removing a 
disc eer 
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Ci Preparation of Off-Line Tester 


To substitute a PSC off-line tester for the controller, perform the following 
steps (ignore step C and move to step D if an off-line tester is not available). 


1. Select DISABLE with the ENABLE-DISABLE switch on the 
Model 630 operator control panel. This puts the drive off line. 


2. Check to be certain all switches on the off-line tester are in 
the OFF position. | 


3. Remove paddle boards C26, C27 and C28 from the card file. 
This prevents communication with the controller on the signal 
in, signal out and dc lines. 


4, Insert the appropriate off-line tester paddle boards into card 
file locations C26, C27 and C28. 


D. Head and Pack Thermal Equilibrium 


The temperature stabilization cycle, which assures sianaaed icaseeting tem— ’ 
perature during head alignment, consists of two phases: | 


1. Run the drive, with a CE pack installed and all covers on for 
1 hour and 15 minutes. 


2.. Run the drive, with a CE pack installed and the bw top covers 
off, for 20 minutes. 


E : scope Connection 


Use a scope with direct probes (1:1 attenuation). Set its display to A+B so 
the two test points are read differentially. Set the vertical scale at a mv/em. a 
and the sweeprate to 3 ms/cm (or enough to observe one revolution). Le 





Connect one probe to TP-1 on the read amplifier card (located in A/B16). 
Connect the other probe to TP-2 on the same card. The scope should be 
in an external sync mode with the sync point on -index (located at TP-6— 
on card A23 in the logic file). 


F. Remove the transducer oscillator board from slot B26. 





Once these preparations have been completed, the off-line head alignment | 
check can be performed. 7 


4.3.3.2 Head Alignment Check _ 


Perform steps A through H if an off-line tester is being used and ee 





step I. If an off-line tester is not available, substitute step I for A through H. 





A. Position the heads to cylinder 73 with the off-line tester. 
1. Rotate the SELECT OPERATION dial to ALTERNATE CYLINDER. 


2. Throw toggle switches 1, 8 and 64 to ON and throw the LOAD © : 
ADDRESS toggle (momentary switch). This loads the es 
equivalent of 73 into the Syne address register. 
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Be Throw the SINGLE CYCLE momentary switch. This positions 
the heads to cylinder 73. 


A, Return all off-line tester switches to OFF. 


*CAUTION* 


Before going further, be certain that the 
head about to be checked is deselected. 

If the next step is performed while the head 
is selected, the track will be erased. 


Disconnect the head plug from its board (select/read preamplifier or 
select/write amplifier and coax receiver). 


Insert the head plug into a head alignment plug; insert the head align-— 
ment plug into the socket from which the head plug has just been removed. 


Throw the RESET HEAD switch and SINGLE CYCLE momentary switch. 
Return the RESET HEAD switch to OFF. 


_ Select the head by throwing the appropriate toggle switches and the SET 
HEAD momentary switch to ON. Sum of switch values equals the head 
number; e.g., head 3 is selected by switches 1 and 2. This loads the 
numbers (e.g., 1 and 2) into the head register. Return switches to OFF. 
The WRITE and READ switches (128 and 64) must be OFF. 


ANOTE* 


To select head 0, throw the RESET HEAD 
switch and single cycle momentary switch; 
this fills the head register with zeros. 


Throw toggle switch 4 to ON. This brings up the enabling line called 
head select. Return switch 4 to OFF. 


Rotate the SELECT OPERATION dial to READ. 


Throw toggle switch 64 to ON. This enables the selected head to read. 
The read operation causes a signal to appear on the scope. When the 
head is aligned, the trace will resemble the curve in Figure 4-7. _ 


The following steps must be performed if an off-line tester is not 
available. 
aie Position the heads to cylinder 73 via the controller. 


2. Select DISABLE with the ENABLE-DISABLE switch. 
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*CAUTION* 


Before going further, be certain that the 
head about to be checked is deselected. 
If the next step is performed while the head 
is selected, the track will be erased. 


2 Disconnect the head plug from its board (select/read preampli- 
fier or select/write amplifier and coax receiver). 


4, Insert the head plug into a head alignment plug; insert the head 
alignment plug into the socket from which the head plug has just 
been removed. 


5. Select the head by jumpering it to ground. 


*NOTE* 


If other heads in the same bank are to be aligned, 
their head plugs can be inserted in the alignment 
plug in its present location. This makes it un- 
necessary to move the alignment plug and jumper 
lead from socket to socket. 


6. A read signal should appear on the scope. When the head is 


aligned, the trace will resemble the curve in Figure 4-7. 





Vertical: 5 mv/div 


Sweep Rate: 2 ms/div 


Head Alignment Read Signal at One Revolution 
Figure 4-7 
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4.3.4 Head Alignment 


The following alignment procedure assumes that the conditions necessary 


for performing a head alingment check (described in Section 4.3.3.1) are satisfied. 


- In addition, check to be certain that the DISABLE switch on the Model 630 is de- 


pressed, all switches on the off-line tester are OFF and the three off-line tester 


paddle boards are plugged into slots C26, C27 and C28 in the logic file. Finally, 


position the heads to cylinder 73 of the CE disc pack if they are not already there. 


*CAUTION* 


Before going further, be certain the head about 
to be aligned is deselected. If the next step is 
performed while the head is selected, the eee 
will be erased. 


A. Remove the head plug of the head to be aligned from its socket in the 
select/read preamplifier or select/write amplifier and coax receiver 
card. 


*NOTE* — 


- If allthe heads. on the front side of the T-bar | | 
(B and D type heads) are to be aligned, start 
with the bottom assembly and work up. © 


If all the heads on the back side of the T-bar 
(A and C type heads) are to be aligned, start 
with the top assembly and work down. 


B. Insert the head plug into the head alignment plug and insert the head 
oe plug into the socket from which the head ene was just 
removed. 


C. Throw the RESET HEAD switch and SINGLE CYCLE momentary switch. 
Return the RESET HEAD Switch to OFF. 


D. Select the head with the off-line tester by throwing the appropriate tog- 
gle switches and SET HEAD momentary switch to ON (the sum of the 
switch values equals the head number; e.g., to select head 3, throw 
switches 1 and 2). This sets the head number in the head register. 
Return the switches to OFF. The WRITE and READ switches (ies and 
64) must be OFF. 
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*NOT E* 


To select head 0, throw the RESET HEAD 
switch and SINGLE CYCLE momentary 
switch; this fills the head register with 
zeros. Return the RESET HEAD switch _ 
to OFF. | 


Throw toggle switch 4to ON. This raises the enabling line called 
head select. Return switch 4 to OFF. | 


Rotate the SELECT OPERATION dial to READ. 


Throw toggle switch 64 to ON. This enables the head to read. The 
read operation causes a signal to appear on the scope. When the head 
is aligned, the scope trace will resemble the curve in Figure 4-7. 


Loosen the four screws of the two clamps which hold the head-arm 
-assembly in place just enough to allow the assembly to move when 
forced with a moderate pressure. 


Push lightly against the tab on the head-arm assembly with a head 
alignment tool so that the assembly moves all the way back in its 
- slot against the T-bar. 


Tighten one of the clips (bottom clip for a Bor D type head; top clip 
for an A or C type cae wep a torque wrench set at 6-8 inch-pounds. 
Refer to Figure 4-5 


*NOT E* 


The alignment tool should always push back 
against the clip that is tightened down. Since 
the tool twists clockwise, the bottom clip must 
be tightened on the front side of the T-bar and 
the top clip on the back side. 


While observing the trace on the scope, carefully twist the alignment 
tool clockwise so the assembly moves forward (toward the spindle). 
Stop twisting as soon as a trace resembling the curve in Figure 4-7 | 
appears on the scope. 


If the head goes too far forward, return to step I. 
*NOT E* 
Do not try to align the head while pushing 


the assembly back. Always align the head 
while adjusting it in the forward direction. 


Before tightening the other clip, check the alignment of the adjacent 
head(s). To do this, it will be necessary to deselect the head just 


1. 


aligned and select an adjacent head. 


See that all switches on the tester are OFF. 


*CAUTION* 


Before going further, be certain the head just 
aligned and the head about to be checked are 
both deselected. 


Remove the head alignment plug from its present head plug and 
install it on the head plug about to be checked. Return the head 
plug of the head just aligned to its socket and insert. the head 
alignment. plug in its socket. | 


Throw the RESET HEAD switch and SINGLE CYCLE momentary 


switch. Return the RESET HEAD switch to OFF. 


Select the head by throwing the appropriate toggle switches and 
the SET HEAD eee switch to ON. Return switches to 
OFF. 


Observe the scope trace and align the head if necessary, using 
the technique described in steps A through K. 


When the adjacent heads are aligned, check to be certain all clips 
are tight. 
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4.4 INDEX TRANSDUCER BLOCK ALIGNMENT 

Accuracy of carriage tracking and alignment of the index transducer block 
are checked using the burst track located at cylinder 003 of the CE disc pack (yel- 
low shield; IBM P/N 2200018). The following alignment check and adjustment 
procedures assume that the preparations described in Section 4.3.3 have been 


completed. 


4.4.1 Transducer Output Amplitude 


Amplitude of the index transducer output should be 0 between slots and 400 mv 
at the slots. Refer back to Figure 2-21 for an illustration of index transducer out- 
put. If the trace observed on the scope does not meet these amplitude requirements, 
the following adjustment should be made. 


A. Slowly turn the adjustment nut located on the back of the transducer 
block (see Figure 4-8) counterclockwise until the trace on the scope 
meets the 0 to 400 mv standards. If this does not happen after one 
full turn, go on to step B. 


By Slowly turn the adjustment nut clockwise until the trace is satisfactory. 
Be prepared to reverse direction with the wrench. Clockwise adjust- 
ment moves the transducer toward the disc and the disc may begin to 
rub against the back face of the channel in the index transducer. If 
this happens, back the nut off 3/4 of a fullturn. This will set the 
transducer for optimum output. 





Index Transducer 


Figure 4-8 
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4.4.2 Index Transducer Block Alignment Check 
A. Position the heads to cylinder 003. * 


1. Rotate the SELECT OPERATION dial to ALTERNATE CYLINDER. 


2: Throw toggle switches 1 and 2 to ON and throw the LOAD ADDRESS 
momentary switch. This loads the binary equivalent of 003 into 
the cylinder address register. 


3. Throw the SINGLE CYCLE toggle switch. This positions the 
heads to cylinder 003. | | 


4, Return all switches to OFF. 


*CAUTION* 


Before going further, be certain that all heads 
are deselected. Bit switch 8, SELECT HEAD 
must be down (OFF). 


B. Throw the RESET HEAD switch and SINGLE CYCLE momentary switch. 
This loads the head register with zeros. Return the RESET HEAD 
switch to OFF. | 


C. Select a head by throwing the approprie bit switches and the SET HEAD 
momentary switch to ON (head 0 was selected by step B). The sum of 
the bit switch values equals the head number. This operation loads 
the number into the head register. ’ - 4 


*NOTE* 


Bit switches 16, 32, 64 and 128 must be 
OFF during head selection. 


D. Throw bit switch 4 (SELECT HEAD) to ON. This enables the head 
select line. 


E. Rotate the SELECT OPERATION dial to READ. 
Throw bit switch 64 (READ) to ON. This enables the selected head to read. 


G. Check the burst pulse timing as read by each head. If all heads seem to 
be off by approximately the same amount, the index transducer block 
must be adjusted. : 


2 


* Refer to Section 4.3.3.2, Step I for head sesttionine and selection without 
an off-line tester. 
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4.4.3 Index Transducer Block Adjustment 
While observing the burst track display on the scope, tighten the adjustment 


“nut slightly (see Figure 4-8). If tightening the nut causes the read pulses to appear 
closer to the 20 + 4,8 range after index, continue tightening until they fall within 
that range. If not, loosen the nut until the read pulses occur after the optimum 


interval. See Figure 4-9, 


Vertical: 50 mv/div 


Sweep Rate: 5 ys/div 





Index Transducer Alignment Output 
Figure 4-9 
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4,5 CYLINDER TRANSDUCER 


4.5.1 Drive Preparation 


The cylinder transducer installation and adjustment procedures require the 


following: 
A, 

B. 

C; 


Both top covers and the shroud removed from the Model 630. 


Turn power off at main power switch, Sl. 


Remove 36V from servo drive, sixth wire from left (red) on the 
terminal board of the servo amplifier plate (as shown in Figure 4-10). 


Unplug the spindle drive motor to prevent continuous dynamic 
braking, which would result in overheating. 


Remove the Actuator Logic Driver board, A26, from the logic file. 


_ This allows manual operation of the detent pawls. 


Close the main power switch S1 (on). 
Select STOP on the START-STOP switch. 


4.5.2 Transducer Installation 


A. 


Insert the leaf spring in the round hole in carriage way (A in 
Figure 4-11). 


Place transducer on way so that the back of base is up against the leaf 
spring and the right side of the base rests against the eenna! pin 
(Bin Figure 4- a | 


Turn the pivoting screw Solierclaciaiee: to draw it back away from 
the transducer base (C in Figure 4-11). . | | 


Push draw- back screw through the hole in its post and start its thread 
in the threaded hole in the back of the transducer base (D in Figure 4-11). 
Turning this screw clockwise will pull it into the transducer base until 
the washer reaches the post. After that, more turning will pull the 
transducer back away from the rack. 


Screw in hold-down screw until it is snug (E in Figure 4-11). 
Turn the draw-back screw (D) clockwise while moving the carriage 


forward. Draw the transducer back suet enough to allow the carnieee 
to slide past the transducer. | 
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Servo Amplifier Terminal Board 


Figure 4~10 
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Cylinder Transducer 


Figure 4-11 
4.5.3 Prepare Oscilloscope 
A. Set the amplitude scale at 100 mv/cm and the sweep speed at 5 ms/cm. 
Bs Connect the scope probe to TP1 on the Transducer Comparator board. 


4.5.4 Preliminary Alignment 


A. Move the carriage by hand to the home position (cylinder 000). 
Although the scale on top of the T-bar identifies home position, its 
accuracy should be checked by examining the position of the detent 
pawls with respect to the rack (refer to Figure 4-12). When the car- 
riage is in the home position, the bottom pawl is engaged and there 
are two rack teeth in back of the top pawl. 


B; Move the carriage to cylinder 200 as identified by the scale. From 
200, the carriage can be moved to cylinder 202 by steps. Since the 
bottom pawl is engaged at 200, disengaging the bottom pawl while 
keeping a slight forward pressure against the carriage will cause the 
top pawl to engage at 201. Next, disengage the top pawl and allow 
the bottom pawl to engage at cylinder 202. 
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REVERSE FORWARD 
CARRIAGE MOTION ——OOO— > 





BOTTOM DETENT 
(EVEN) 


TOP DETENT 
(ODD) 


Rack and Pawls at Cylinder 000 | 
Figure 4-12 


REVERSE | | | FORWARD 
$$$ CARRIAGE MOTION —————___ 





ADJUST FOR | 
CORRECT OUTPUT 


~ Rack and Cylinder qvanweueer at cylinder 202 
Figure 4-13 
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The left transducer coil (the slot closest to the linear motor) should be 
just to the left of the last rack tooth. If it is directly in front of it or 
to the right, the transducer must be pivoted counterclockwise. To do 
this, turn the pivot screw clockwise until the coil is in the Po a 


position. See Figure 4-13. 


4.5.5 Final iP aadaces Alignment 


A. 


Observe the scope trace while turning the pivot screw clockwise (this 
operation pivots the transducer counterclockwise and’causes the left 
transducer coil to line up with the last tooth on the rack). As the 
transducer begins to pivot, the amplitude of the trace will either begin 
to decrease or increase, depending on the initial position of the trans- 
ducer coil with respect to the null. If it is at the position represented 
by A in Figure 4-14, it will decrease until it reaches the null and then 
begin to increase. If it is at the position represented by B, it will 
increase first. Shortly after the coil passes position B, the trace will 
reach its maximum amplitude and begin to decrease. As soon as the 
amplitude decreases about 10% stop turning the pivot screw. The coil 
will be in the position represented by C. As a final check, push 
lightly back against the carriage. The amplitude should increase 


slightly. 
¢ 
\ (approx. 10%) 





Reference Points for Final Transducer Alignment 


Figure 4-14 


Disengage the detent pawl and try to move the carriage. If there is 
resistance to movement, it means the transducer is too close to the 
rack. There are two methods for correcting this condition. Method 1 
should be applied first. If it does not succeed, use method 2. If there 
is no resistance, go onto section 4.5.6. 
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C. 


With a beryllium screwdriver, push the front end of the carriage 
sideways across the carriage way. The best approach for this 
is to push against the side of the carriage with the screwdriver 
blade inserted under the detent pawls. This will open a gap 
between the rack and transducer. Slip a piece of sandpaper 
(#600 emery cloth) between the rack and transducer with the 
abrasive side toward the transducer. Leave enough sandpaper 
above the rack and transducer to hold with your fingers. Gently 
allow the carriage to move back into position. Bend the sand- 
paper back over the rack and crease it so that the rack becomes, 
in effect, a sanding block. Now roll the carriage back and forth 
several times, sanding the face of the transducer. After the 
first two or three passes, remove the sandpaper and check the 
carriage's freedom of movement. If the first sanding did not 
free the carriage, repeat the process one more time. If the 
second attempt does not succeed, go on to method 2. 


Turn the pivot screw counterclockwise to relieve pressure on 
that end of the transducer base. Then turn the draw-back screw 
slowly clockwise. This will pull the transducer assembly back 
away from the rack. Be sure to bring it back only far enough to 
free the carriage. The larger the gap is between the transducer 
and rack the lower the amplitude will be of the transducer com- 


parator output. 


Move the carriage back to cylinder 202 and reexamine the position of 


the left transducer coil to be sure the transducer is still aligned. 


4.5.6 Amplitude Adjustment 


ba 


B. 


C. 


Check the amplitude of the trace when detented at cylinder 000. It 
should be at least 450 mv. It can be any value above that but should 
not be less than 450 mv. Simulate forward holding current during 


this check by pushing lightly against the T-bar. 


Check the amplitude of the next few cylinder positions until you are 


satisfied that the worst-case amplitude is not less than 450 mv. 


It is | 


probably not necessary to check amplitude at all cylinder positions 
since the lowest amplitudes typically appear at or near cylinder 000. 
However, it is best to test adjacent (odd and even) cylinder positions. 


If amplitudes less than 450 mv are found at one or more cylinder 
positions, detent the carriage at the cylinder showing the lowest 


amplitude. With the blade of a beryllium screwdriver set against the 
back of the leaf spring, tap the handle of the screwdriver lightly until 
the amplitude goes above 450 mv. This technique is capable of in- 
creasing the amplitude by about 50 mv. If the deficiency is greater 
than that, turn the draw-back screw counterclockwise a quarter turn. 
If necessary, tap the leaf spring again. Check for clearance between | 
the transducer and rack by pushing against the back of the transducer 


(where the coils are, not at the base). If there is clearance, 


comparator output amplitude will increase. If it stays the same or 
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decreases, the transducer is too close to the rack. In that case, the 
sandpaper should be used again. Push the carriage back slightly; 
the amplitude should increase about 10% indicating that the transducer 
is still properly aligned (as described in section 4.5.5 A). If the 
amplitude decreases or increases significantly more than 10%, repeat 
the procedure described in section 4.5.5A. 


-D. Return to the other cylinder positions which showed insufficient 
amplitude and check the comparator output again as well as clearance 
between the transducer and rack. 


E. As a final check, move the carriage back to cylinder 202. The left 
coil of the transducer should be centered on the last tooth. 


4..5..7 Unusual Conditions 


A. Occasionally, you may find a transducer whose adjacent peak outputs 

- are unequal. This is most likely caused by an uneven surface onthe 

transducer face. In such a case, sand the transducer face using the 
technique described in section 4.5.5B. It may take more than the few 

passes mentioned in that description to resurface the transducer face 

and balance the coil outputs. However, if two dozen or so passes do 

not solve the problem, replace the transducer. | 


B. There should be no nulls along the rack higher than about 70 mv. High 
nulls can be decreased by sanding the transducer face. Since this 
process decreases both peak and null amplitude, check to see what 
effect the sanding has on the peak amplitude. If that is below 450 mv 
when the carriage is detented, the transducer must be moved closer 
to the rack. See section 4.5.6. Figure 4-15 shows a correct cylinder 
transducer output waveform. | 


4.5.8 General Transducer Characteristics 


The following list defines the factory specifications used in checking 


cylinder transducers. 


A. Minimum peak amplitude when the carriage is not detented is 580* mv. 
B. Minimum peak amplitude when the carriage is detented is 450 mv. 
C. Maximum null amplitude is 70 mv. 


Beginning with S/N 455 transducer oscillator voltage may be set anywhere within 
the range of 4 volts peak-to-peak to 7 volts peak-to-peak to raise the secondary 
coil peak output above the required minimum of 580 mv. This adjustment can be 
substituted for, or used in conjunction with, the physical adjustment of the cylinder 
transducer. This new eons level will not affect the 70 mv maximum null level. 
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Vertical: 100 mv/div 


Sweep Rate: 2 ms/div 





Cylinder Transducer Output 
Figure 4-15 
While these values specify maximum and minimum levels, levels above the mini- 
mum or below the maximum specifications are acceptable. Nor do output levels 
need to be consistent for all cylinder positions. It is only required that no peak 


fall below the minimum specifications and no null go about the maximum 
specification. 


4.5.9 Returning the Drive to Service 
A. Turn power off at Main Power switch, S1. 


B. Return the 36v to the servo drive, sixth wire from left (red) on the 
terminal board of the servo amplifier plate (see Figure 4-10). 


—¢. Return the Actuator Logic Driver board, A26, to the logic file. 
D. Close the Main Power switch, S1 (on). 


E. Select START on the START-STOP switch. 
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4.6 SPINDLE ae MOTOR REPLACEMENT 


4.6.1 Motor Plate Ascenibty Removal 


A. 


B. 
Cs 


Turn power off at the main power switch S1 and disconnect the drive 
motor power plug from the interior control panel. | 


Remove the spindle drive belt (see Section 4. 7 for removal procedure). 


Place a support block (approximately 2.38 inches high) on the cross 
member of the interior control panel under the drive motor. 


Break the lock-tite adhesive bond holding the three shoulder screws 
(see Figure 4-16) and loosen the screws. 7 


Pivot the motor plate assembly slightly to extend the belt tension 
spring. Remove the two shoulder screws and ee washers in the 
slotted area. 


Allow the motor plate assembly to pivot back, releasing faneion on 
the spring, and remove the remaining shoulder screw and washer. 


Lift the motor plate assembly from the drive. 


Remove the four sets of nuts and lock washers, offset bracket, 
vibration mount - hex standoff assembly and pulley. 


4.6.2 Motor Plate Assembly Installation 


A, 


Install the vibration mount - hex standoff assembly, offset bracket 
and four sets of nuts and lockwashers. 


*NOT E* 


Be certain the spring bracket orientation cor- 
responds to Figure 4-16. 


Install the motor plate to the vibration mount studs and secure with 
the four nuts and lock washers. 


Install the motor pulley and position it on the motor shaft so that the 
distance from the top face of the pulley to the top surface of the motor 
plate is 0.240 +0. 015 inches. 


Apply lock-tite adhesive (PSC P/N 110877) to the shoulder screw 
threads. | 


With the motor supported by the 2.38 inch high block, insert the 
shoulder screw and washer in the pivot hole located in the deck 
plate. Snug down the screw (finger tight). 7 


Fit the free end of the belt tension spring into the groove on the post 


-and pivot the motor plate assembly slightly to extend the spring. 


Install the two shoulder screws and washers in the slotted holes. 


Allow the motor plate assembly to pivot back, releasing tension on 
the spring. 
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Drive Motor and Mount Assembly 


Figure 4-16 
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Tighten all three shoulder screws to approximately 10 inch-lb of 
torque. Excessive tightening will indent the aluminum base plate. 


“Install the drive belt (see Section 4.7 for installation PEOCECUEE): 


.- Insert the drive motor power plug in its socket. 
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4.7 


SPINDLE DRIVE BELT REPLACEMENT 


A. 


B. 


*F, 


Remove front panel, turn off main power awiten: $1, on interior control 


- panel and unplug the spindle drive motor. 


Pivot the drive motor on its back shoulder bolt (see Figure 4-16): this 
will allow cnough slack in the belt for it to drop off the pullevs. 


Slip the belt between the pack-on switch and the bottom of the spindle: 
now the belt can be removed from the drive. 


If the pulleys are not clean, clean them with isopropy! alcohol, 
P/N 110939. 


Install a new belt. 
*NOTES* 


1.  Besure the replacement belt is the right 
length for the drive: 60 Hz drives use : 
P/N 200230: 50 Hz drives use P/N 200253. 


ae The smooth side of the belt should be 
inside against the pulley faces. 


3. The belt should be centered on the flat of the 
motor pulley. | 


_ Check pack-on switch clearance: see Section 4.8 for details. 
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4.8 SPINDLE ASSEMBLY REPLACEMENT 


A, 


‘on 





With the main “power switch, SI, off, remove: the ‘anecad area top 


cover, shroud, filter, filter mount and spindle drive belt (refer to 
Section 4.7 for belt removal procedure). 


Remove all four spindle flange bolts. 


Lift the spindle out of the baseplate. ae, ! 


Install new spindle assembly, P/N 200003, and tighten the flange bolts 
securely. 


*NOTE* 


Be sure the new spindle pulley is clean; if it 
isn't, clean it with isopropyl alcohol (P/N 110939). 
Replace the spindle drive belt. 


Check brake pawl-to- -pulley clearance. If necessary, deform the 
linkage rod to provide the necessary clearance (0.100 +0. 050 inches). 
See Figure 4-17. _ 


Install a disc pack on the spindle and check dicaxance between the 
bottom of the spindle and the lower contact arm of the pack-on switch 
(see Figure 4-18). If necessary, deform the upper contact arm of the 
switch to allow 0.025 +0. 010 inches of clearance. 


Remove disc pack and replace the filter mount, filter and shroud. 


Check head alignment. See Section 4.3 for head alignment procedure. 
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0.100 + 0.050 
inches 


Brake Pawl-to-Spindle Pulley Clearance 
Figure 4-17 





0. 025 | Ree 
+ 0.010 inches 


Pack On Switch to Spindle Clearance 
~ Figure 4-18 
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4.9 TORSION ROD REPLACEMENT (located in shroud area cover) 


A. 


B. 


Turn off the main power switch, which is located on the interior 
control panel. 


Remove the disc pack, if one is installed. 
Remove the shroud area cover: 


(1) release the two latches located at the back of the machine 
where the top cover meets the main frame 


(2) tilt the rear of the cover assembly up to approximately 50 


(3) pull the assembly toward the front of the drive approximately 
3/4 inch 


(4) lift the cover straight up and off the machine. 
*CAUTION* 


@® Do not hit the index transducer or the PC board 
mounted on the cam tower. | 


@ Hold the cover with both hands in a way that will 
keep the door closed no matter how the cover 
assembly is tilted. This is important for the 
next step. 


Stand the top cover assembly on a clean, flat surface in a vertical 
position (90° from normal on its rear surface). 


Allow the door to lie back gently into a fully open position. This 


releases tension on the torsion bars. 


Remove the two plastic clamps which bundle the four torsion bars 
(each clamp holds three bars). | 


Lift the torsion bars out of their respective slots in the two plastic 


bearing blocks. 
*NOTE* 
Rods which miss contact with the hinge (when the 
the door is fully open) by more than 0. 03 inch 
should be replaced. 
Install torsion rods by reversing steps A through G. 
*NOT E* 
_ The first two rods installed should always be 
on the same side (i.e., install the upper rod 


and the lower rod on one side; then install the 
upper and lower rods on the other side). 
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I. 


Lubricate the rods sparingly at points of friction with a silicone | 
grease (PSC P/N 110875) or a similar nonbleeding grease. 
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4.10 DOOR STABILITY ADJUSTMENT 


The door normally requires 3 lb +1 lb of lifting force initially to open it. 
The spring loaded roller arm, which is responsible for maintaining stability in 
the door in both closed and open positions, can be adjusted to vary the lifting 
ease of the door. 


A. Remove the roller arm torsion rod from its slots; remove the 
stationary end first. 


B. Remove the three screws which hold the roller arm assembly to 
release tension on the arm. 


C. To increase hold-down force, move the roller forward in the slots 
provided inthe arm. To decrease the force, move the roller back. 


D. Replace the roller arm assembly and torsion rod. 

The initial opening should raise the door to 10° to 20°, where it should 
stabilize itself. It should require 1 to 2 pounds of lifting force to raise the 
door any further. All positions from 20° to fully open should also be stable. 
If the door is unstable or if excessive force is required to open it beyond 209, 

two friction washer screw nuts can be adjusted to correct the condition. 
A.- Loosen the two screw nuts if the door resists opening. 
B. Tighten the two screw nuts if the door is unstable. 


C. If instability cannot be corrected by tightening the screw nuts, the 
problem may be caused by a defective torsion rod or worn friction 
washers. Replace either or both of these if such is the case. 
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4,11 LINKAGE LEVER - INDEX PADDLE ADJUSTMENT 


The linkage lever forces the index paddle down whenever the door is opened. 
This retracts the index transducer from the shroud and engages the mechanical 
spindle lock. There should be a clearance of about 0.100 inch between the lever 
and the paddle. This means that the index transducer assembly first begins to move 
when the door is raised 1-1/4 to 3 inches. The transducer will be fully retracted 
when the door reaches about 19-1/2 inches. Deform the index paddle to achieve 
the correct clearance. 7 


*CAUTION* 
Support the transducer block when bending the 


paddle upward to prevent indentation of the radial 
adjustment ramp. 
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4.12 DETENT PAWL REPLACEMENT 


: Whenever either detent pawl requires replacement, all of the following items 
must be replaced: 


AL. 


B 
C 
D. 
E 


Pivot block assembly (P/N 200330) 
Lower detent pawl (P/N 200243) _ 
Upper detent pawl (P/N 200242) | 
Bowed detent washer (P/N 200331) 
Retaining clip (P/N 110814) 


*NOTE* 


These items are considered a single assembly and 
must be replaced as an assembly. 


4.12.1 Detent Assembly Removal 


2 oe 


Turn main power switch S1, located on interior control panel, off. 
Remove both top covers, disc pack (if any) and shroud. 
Remove both detent extension springs from the detent pawls. 


Press down on the center of the retaining clip and slip it off. Then 
lift off the bowed washer, both detent pawls and the pivot block 
assembly. 


Clean the rack and pivot block area with isopropyl alcohol (P/N 110939). 
Be sure all magnetized particles are removed from the'rack teeth. 
Relubricate the rack teeth sparingly with a light grease. 


4,12.2 Detent Assembly Installation 


A. 
B. 


Install a new pivot block assembly; tighten cap screws securely. 


Lubricate sparingly the top surface of the block, the entire pivot pin, 
and the sliding surfaces of both detent pawls (lower and upper) with a 
light grease. 


Install the lower detent ome on the pivot block first, then the upper 
pawl. 


*NOTE* 


The lower pawl is distinguished by the two raised 
surfaces near the pivot pin hole. This area is not 
raised on the upper pawl. 


Insert the detent guide pin tool (P/N 200541) into the pivot block pin. 





Slide the bowed washer over the guide pin with the bowed center of 
the washer up. 


Place the retaining ring over the guide pin. 


Secure the detent pawls by placing the detent cover tool (P/ N 200542) 
over the guide pin with the recessed side down. Then force the 
retaining ring over the pivot pin. 


When the retaining ring is securely clipped to the pivot pin, remove 
the cover tool and the guide pin tool. 


Wipe any excess grease from the detent pawl assembly. 


Attach the two extension springs to the two pawls. 
*NOT E* 


If there is not enough clearance between the groove 
ends of the detent pawls for the springs, the upper 
and lower pawls are reversed. See NOTE following 
step 4.10.2C. 


Check cylinder transducer alignment (section 4. 3) and head 
alignment (section 4. 3). 


4.13 CARRIAGE REPLACEMENT 
A. Disconnect the tachometer leads at the connector located behind the | 
operator control panel and the leads connected to the flex strips on the 
bobbin. | 
Remove the shroud and heads. 


‘Remove the three screws which hold the T-bar to the bobbin. 


Unscrew the tachometer rod from the back of the T-bar. 


Hoo 


Remove the cap from the rear of the linear motor and pull the 
tachometer assembly (coil and rod) out of the motor by gently pulling 
on the tachometer leads. Set the tachometer assembly away from the 
linear motor. | 


F. Remove the left side panel from the drive to expose one of the screws 
which hold the linear motor in place. 


G. Remove that screw and the two other screws located under the base 
plate and lift the motor off the drive. 


H. Slide the carriage and T-bar back off the carriage way. When the car- 
riage leaves the way, the spring-loaded bearing will drop off the spring. 


I. Hold the bearing in place on the new carriage and slide that carriage 
| onto the way. 


J. Set the linear motor back on the base plate and slide it up against the 
back of the carriage way. See that the motor also fits firmly against 
the side alignment bar fixed to the base plate. 


K. When the motor is securely positioned against the back of the way and 
the side alignment bar, it is properly aligned with the spindle. Replace 
the three screws which fasten the motor to the base plate. Use caution 
so that the motor does not move out of alignment. 


L. Replace the tachometer assembly and cap. 


M. Slide the T-bar back against the bobbin to align the carriage and screw 
the tachometer rod into the back of the T-bar. 


N. Insert your fingers into the motor and press against the side of the 
bobbin in various places. The bobbin should give, indicating that it is 
not up against the core. 3 


O. Check the alignment and clearance of the cylinder transducer and adjust 
it if necessary. 
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4.14 PREVENTIVE MAINTENANCE 


The following maintenance operations should be performed at the indicated 
intervals to assure reliable operation of the drive. Preventive mainte- 
nance should be limited to these routines as long as the drive is functioning 
normally. 


Period Procedure 

30 days e Clean the face of the detent rack with a soft 
bristle brush dampened with 90‘ isopropy] 
alcohol. | 

30 days | @ Apply a small dab of grease on the flat sur- 


face of both detent pawls where the actuator 
push rod makes contact. 


30 days ! @ Inspect head shoe and disc surfaces for 

| damage or contamination. These should 
only be cleaned when contamination (such 
as oxide deposit on the head shoe) is likely 
to cause read or write criors or the heads 
to crash. The cleaning procedure is 
described below. 


30 days e Inspect pack filter and main blower filters 
~ and replace when dirty. 


30 days e Apply a drop of No. 10 oil in the top of the 
oe a spindle to ensure easy removal of dise packs. 
ea * 
60 days | @ Apply two rere of No. 10 oil between the 


detent pawls. 


60 days ~@ Place a drop of No. 10 oil between the 
washer and pawl of the mechanial spindle 
brake. Compress the spring on the brake 
spindle to separate the washer and pawl. 


6 months @e Clean the carriage way with a Kimwipe 
| dampened with 907 isopropyl alcohol and 
wipe dry. Then apply a light coat of No. 10 
(PSC Part No. 200824) oil on the carriage 
way (under the rollers). 


If head shoe and disc surfaces need cleaning, the following routine should 
be performed. 








Remove the shroud area top cover, the disc pack, and the shroud. Turn — 
the main power switch (located on the Interior Control Panel) to the off 


position. 


_ Move the carriage out by hand until the load/unload ramp is just at the 
point of riding off the cam. Do not load the heads, or serious damage 


will result to the bearing surfaces of the read/write elements. 


Wrap a Kimwipe tissue around a head paddle (a wooden tongue depressor 
will do) and dampen (do not soak) ohe end of it with 91% isopropyl alcohol 
(9% distilled water). Wipe the bearing surface of each head thoroughly 
with the dampened end of the paddle, push the paddle further into the 
assembly and use the dry portion of the Kimwipe to dry the surface of the 
head. Remove the paddle by pushing it toward the center of the carriage | 
until it is clear of the cleaned head and then pull it out. This technique | 
will prevent the dampened portion of the Kimwipe from contacting the 
cleaned surface of the head. 7 


It is extremely important that the surface of the head be dried immediately 
after cleaning with alcohol to prevent evaporation which will result in a 


residue on the bearing surface. 


After all contaminated heads have been cleaned, check the flexures and 


arm assemblies for loose pieces of Kimwipe tissue. 


Return the carriage to the retracted position and inspect the gimbal 


flexures and arms for broken welds. Replace any defective assemblies. 


Replace the shroud and disc pack. 
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SECTION 5.0 


INSTALLATION PROCEDURES 


5.1 GENERAL 


The following information is provided as a guide to personnel responsible 


for installing a Model 630 drive. It outlines some basic procedures which should 


bring the drive on line in as short a time as is practical. These procedures are 


not intended as a substitute for whatever standard practice the customer may have | 


for equipment installation. 


5.2 UNCRATING AND INSPECTION 


A. 


Examine the packing crate. If there is any damage to the crate, note 


the damage on the freight bill before releasing the unit from the carrier. 


Remove the steel bands from around the top and bottom of the cardboard 


packing crate. 


* CAUTION* 


Be careful when cutting these bands; they can spring 
back and cause injury to anyone standing near the 


crate. 


Remove the top and side cardboard covers. 


Cut the nylon bands around: the machine. 


Remove the floater (cardboard box on top of the machine). The instruc- 


tion manuals and kick panels are inside this box. 
Remove the plastic cover and packing material from around the machine. 


Pull off the front and rear panels from the machine. Pull each panel 


toward you from the top; they are held by magnetic clips. 


Remove the machine from the bottom packing cover. Exercise care, | 
as the weight of the equipment is between 295 and 325 pounds; depending 
on the model. - | | 


_ Install the two rear caster locks. To do this, turn the rear casters so 
that they face front to rear (rollers positioned nearest to the outside of 
the cabinet), and use the screws provided to secure the locks to the 


bottom of the main frame from inside the cabinet. 


Remove the cardboard supporting block from beneath the power supply 


chassis (left-hand door in the back of the machine). 


Remove the two top covers. Lift them from the front; the clips holding 


the backs will automatically release. 
Remove the tape that straps the carriage to the linear motor. 
Remove the wooden blocks from around the deck plate. 


Remove the sheet metal cable entrance cover so that the cables can be 
routed through the cable hole (in the bottom of the machine) to the cable 


connectors. 


Examine the interior and top deck plate of the machine. If any damage 


is discovered, notify the carrier. 


Check to be certain that all printed circuit boards are secure in their 


connectors. — 


Check to be certain that the head plugs are connected to the connectors 
on the Read/Write Amplifier boards. 


Clean the heads (some dirt might have accumulated during shipment). 
Refer to Section 4. 14 of this manual for instructions on cleaning 
heads. 





5.3 ENVIRONMENT 


The disc pack drive should be placed so that there is a 3 foot clearance at 
both the front and rear of the machine. This allows room to remove the front and 
rear panels for maintenance. Refer to Figure 2-3. The room temperature range 


should be between 60° F and 90° F with temperature changes less than 15°F per hour. 


d.4 INSTALLATION 


A Memorex Model 120 Off-Line Tester and a CE alignment pack (yellow 
shield, IBM P/N 2200018) are needed to properly perform the necessary operational 


checks on the drive. To prepare the drive for operation, proceed as follows: 


A. Check to be certain the power switch, S1, on the interior control panel, 
is in the OFF (down) position. Then connect the primary ac power 
cable (all cables are shipped in a separate carton) between the AC IN 


connector, J1 on the interior control panel and the controller. 


*NOT E* 


Because the disc drive has ground currents in excess 
of 5.0 milliamperes, the controller, or control unit © 
to which these drives are connected, must have elec- 


trical grounding that contains the following: 


a. Aninsulated grounding conductor that is identical © 
to the grounded and ungrounded branch-circuit sup- 
ply conductors except that it is finished to show a 
green color or green with a yellow stripe is to be 
installed as part of the branch circuit that supplies 


the unit or system. 


b. The grounding conductor mentioned in item ais to 


be grounded at the service equipment. 


ce. The attachment-plug receptacles in the vicinity of 
the unit or system are all to be of a grounding type, 
and the grounding conductors serving these receptacles 
are to be connected to the grounding conductor that 


serves the unit or system. 
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If the drive is part of a string of drives, the second and subsequent 

_ drives in the string receive their power via the AC OUT connector, 
“2. on the previous drive. All cables which are connected to the drive 
must enter the machine through the cable hole in the bottom of the 


machine. 
*NOTE* 


The maximum three phase current which may be 
fed through the ac connections on any drive to 
power it and succeeding drives in the string is 


26.0 amps per phase. 


Check to be certain that the switches on the operator control panel are 


all down. 


Install the CE pack on the drive. Move the carriage out by hand a short 
distance to check that the heads will not hit the edges of the discs. 


*NOT E* 


This procedure is included as a precaution against 
attempting to perform a first seek with heads which 
might be out of line as a result of damage during 


shipment. 


Connect the Model 120 Off-Line Tester to the drive as instructed in 


the Model 120 instruction manual. 


Turn the main power switch, S1, ON. The main blower and the 
power supply cooling fan will come on. Examine the machine for 


any signs of component overheating. 


Select START with the START-STOP switch on the operator control 
panel. The disc pack will begin rotating. Following a pack tem- 
perature stabilization delay of 60 seconds, the heads will move 
out to the forward stop and then perform a reverse seek to 
cylinder 000. If any head chattering (the sound the heads make 
when they come in contact with the disc) occurs, power down 


immediately by selecting STOP. Head chattering means that 


either a head(s) or disc pack is damaged. If no head chattering occurs, 


proceed with the installation check out. 
Check head alignment as described in Section 4.3 


Check the index transducer circumferential alignment. The procedure 


for this check can be found in Section 4. 4. 


Use the off-line tester to perform random seeks in the AUTOCYCLE 
mode for 10 minutes. Then seek to cylinder 000. Verify that the car- 
| riage is at cylinder 000 by checking the cylinder scale on top of the 

Tee-block. 


Select STOP with the START-STOP switch. Make certain that the disc 
pack comes to a complete stop in 10 to 15 seconds after STOP has been 


selected. This verifies that dynamic braking is working properly. 


Attach the kick panels to the bottom of the machine with the clips which 
are already mounted. Replace the two top covers. Be sure the disc 
pack cover (right hand) is closed while installing it. Otherwise, the 
door-open interlock arm may not properly engage the paddle on the 


index transducer. 


Select START with the START-STOP switch. When the disc pack motor 
_ comes up to speed, open the disc pack cover door. When it is open 
about 1 inch, the heads should retract and the motor should shut off. 
Dynamic braking is not applied in this case, so the disc pack will coast 


slowly to a stop. Close the disc pack cover door. 
Use the off-line tester to make a quick write/read check. 


1. Select READ/WRITE with the READ/WRITE-READ ONLY switch. 
2: Write all ONEs with any head on cylinders 000 and 128. 
| * CAUTION* a ae 

Use only these cylinders for this operation. Valuable information 


is permanently stored on other cylinders of the CE pack. 


i Select the READ mode. Monitor the output of the Read Amplifier, 
A10, by connecting an oscilloscope to pin 4 of A10. — 
4, The double frequency (2F) pulses observed on the oscilloscope 
should be at a 2.5 MHz rate. 
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5. Write all ZEROs with the same head on cylinders 000 and 128. 
The single frequency pulses (1F) should be at a 1.25 MHz rate. 


6. Disconnect the oscilloscope. 


Select STOP with the START-STOP switch, turn the main power switch, 
S1, OFF and disconnect the Model 120 off-line tester. 


Connect the controller's Bus cable to the BUS IN connector J3 on the 
interior control panel of the drive. If the drive is not the first drive in 
a string of drives, connect the cable that comes from the Bus Out con- 


nector, J4, of the previous drive to the Bus In connector, J3. 


If the drive is the only drive or the last drive in a string of drives, plug 


a line terminator assembly into the Bus Out connector, J4. 


Connect the proper Unit cable from the controller to the Unit connector, 
J5, on the interior control panel. The controller has a separate Unit 


cable for each drive. 
-Whenall cables are connected, replace the sheet metal cable entrance cover. 


‘Turn the main power switch, $1, ON and then replace the front and 


rear panels. 


If the drive is part of a string of drives (but not the last drive) it 
should be checked for proper power up sequencing. Todo this, first 
make certain a disc pack is on the drive and the disc pack cover is 
closed. Leave the drive's START-STOP switch in the STOP position. 
Place the next drive's START-STOP switch in the START position. In 
a power up sequence from the controller, the drive under test will not 


come on; it will be bypassed and the next drive in the string will turn on. 


To make certain that the next drive turns on when the drive being — 
installed comes up to speed, place the START-STOP switch on both 
drives in the START position. Power up from the controller and 
observe the first drive come up to speed (70% of spindle drive motor 
speed). At this time, the spindle drive motor on the second drive 


should begin rotating. 


_ As the last step in the installation check, select STOP with the START- 
STOP switch. a. | 


LOGIC DESCRIPTIONS 


AND 


DIAGRAMS 


POWER UP SEQUENCE AND INTERLOCKS 


POWER SEQUENCING 


The purpose of a power sequencing scheme is to prevent simultaneous starting of all the 
drives in a multiple drive system. This could happen if all START-STOP switches on the 
drives were in the START position and no sequencing control were provided. In starting, the 
controller would attempt to power up all the drives at once and the lines would be overloaded. 
(The drives draw approximately six times as much startup current as running current.) Power 
sequencing avoids overloading by requiring that a drive reach approximately 70% of full speed 
before the next drive in line can receive its power. . 


.. . Ina normal startup of a string of drives, each drive will have its main power switch 61) 
on and its START-STOP switch in the START position. When the controller powers up, it sup- 
plies ac power to each drive, turning on the main cooling blower, logic card file fan and dc 
power supply via a ferro-resonant transformer. 


This dc power supply provides +26 vdc, -26 vdc, +24 vrac oe rectified ac) and +36 
vde. Electronic regulators convert the +26 vde to +18 and +5 vde and the -26 vde to -18 and -3 
vde for use by the drive's logic. The +24 vrac-.is supplied by the same rectifier as the +26. vdce 
but is isolated from it and has very little filtering; it contains a high degree of ripple. The un- 
regulated +36 vdc is used for powering the positioning motor, providing dynamic braking power 
to the drive motor, energizing the detent actuator and energizing K1, the sequencing relay. 


In @ typical power-up. operation, the +36 ade in the first drive in the chain will leave the 
drive on J3, pin 78, go through a jumper in the controller and reenter the drive on J3, pin 77. 
From there it passes through an isolation diode (CR8) and a resistor (R8) and enters the coil of 
Ki. If a ground return is available through the controller via J3, pin 76, K1 will energize and 
the +36 vde contributed by the dc power supply through contacts 9-6 will hold K1 energized. 
‘This self-holding feature of K1 makes each drive independent of the previous drives once K1 
has. picked. 


As soon as KI in the first drive has picked, ‘cones 8-5 provide a ground return for the 
motor relay K2. Then, if the door switch is closed, if the heads are retracted and if the 
START-STOP switch is in the START position, the spindle drive motor will start (the 
interlock system is described in detail in the INTERLOCKS section below). When the disc 
pack reaches approximately 70% of full speed, a speed sensing system provides a ground 
return for the speed relay (K3), causing it to energize. This sends +36 vdc to the next 
unit via K3 contacts 8-5, K1 contacts 7-4 and the signal out connector J4, pin 77. This 
sequencing voltage causes K1 in that- drive to pick. 


If the START-STOP switch is in the STOP position, the drive's interlock system 
will be bypassed. Since the spindle drive motor does not start, sequencing to the next 
drive does not wait for the speed sense relay (which would never pick). Instead, as soon 
as K1 picks, +36 vdce is sent ‘to the next drive through the STOP contacts of switch S2-A 
and Ki contacts 7~-4. 


INTERLOCKS 


A safety interlock system is incorporated in the drive which prevents the disc drive 
motor from starting unless certain conditions are met. 


K1 must be energized. 
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The door switch must be closed; i.e., the drive's top cover is closed. 
C. The START-STOP switch must be in the START position. 


_D. The heads extended-retracted switch must be in the retracted position. 


If these five conditions are satisfied, a ground return is provided for motor relay K2 and 
the warmup delay relay K7, which are connected in parallel. The motor starts. At 70G%of 
full. speed, speed relay K3 energizes and removes a ground from the -retract heads circuit 
by breaking contacts 7-1. The -retract heads line is also interlocked with the open contacts of 
door switch S5, the STOP contacts of S2-B, and the deenergized contacts 8-2 of K1. However, 
if the interlock conditions listed above are met, K3 removes the fast ground from the -retract 
heads line. 


The warmup delay relay K7 requires approximately 45 seconds of voltage to its coil be- 
fore it energizes. During this interval, contacts 7-1 provide a ground for the -power up reset 
line, which resets all-system logic. After the warmup period, K7 energizes, and contacts 7-4 
make, providing a ground for the -first seek enable line. This initiates a first seek. +36 vdc 
are supplied to the servo power amplifier via servo power relay K6, contacts 7-4 to launch the 
heads. K6 will be provided a ground return via a relay driver on card CO7 when the electronic 
logic is complete (see below). 


Once the heads are launched, one of the original interlock requirements (-heads re- 
tracted) is lost; however, S3-B is shunted in parallel by the energized contacts of K3. As 
long as K3 is energized, it is presumed to be safe to launch heads; however, if the speed 
relay deenergizes during routine operation, contacts 7-1 of K3 would provide a -retract 
heads signal, causing the heads to retract at a slow speed. This situation could be caused 
by a broken drive belt, a faulty spindle drive motor or some similar circumstance. Should 
any of the other interlocks fail while the heads are extended, (SSTART-STOP switch, door 
switch, or sequence relay) the same -heads extended line would be provided with a ground. 
Each of these interlock failures would cause the heads to retract and, as soon as the heads 
were retracted, would remove ground from K6, deenergizing the servo power relay. This 
keeps the heads in the retracted position until the interlock sequence has been reinstated. In 
addition, if the door switch or START-STOP switch are involved, motor relay K2 and warmup 
relay K7 deenergize, causing the whole system to come to a halt. If the interruption in the in- 
terlock is restored (such as opening and closing the cover door) the system will go through a 


normal start-up, including the warmup delay, will launch the heads again and will initiate a 
first seek. 





POWER UP SEQUENCE AND INTERLOCKS (continued) 


The peueboliae initiates a power-down sequence by dropping the controlled ground for all 
the K1 relays. This opens the basic interlock, but the by-pass around the original system via 
the energized contacts 9-6 of K7 keeps the disc motor turning until the heads have been re- 
tracted. Once the controller confirms that the -heads extended line is clear (indicating that all 
drives have retracted their heads) it shuts off ac power. 


POWER FAILURE 


Power failure in the drive, which may be caused by loss of ac power from the controller, 
a blown main fuse in the drive or defective wiring, requires that the heads be retracted from the 
disc pack as rapidly as possible. Power failure relay K4 is responsible for this safety feature. 
Within a few milliseconds after power is first available at the main power switch, K4 is ener- 
gized by the +24 vrac. The relay remains energized until there is a power failure, or power is 
turned off at the main switch. — 


When K4 deenergizes and contacts 9-3 make, a -emergency retract signal is applied to 
the servo power amplifier, overriding any normal command signals present at the servo power 
amplifier inputs. In effect, it calls for full speed retract of the positioner motor. However, 
since the servo power relay, K6, is also being deenergized by the loss of +24 vrac, the break- 
ing of contacts 7-4 removes the +36 vdc to the power amplifier. K4 contacts 7-1 make in the 
deenergized position, supplying the power amplifier with the stored energy in the +36 vdc sys- 
tem. This causes the heads to retract at maximum speed. 


Power failure is the only reason for head retraction at maximum speed; any other pow- 
er down or interlock interruption causes the heads to retract at a relatively slow speed. When 
turning a drive off, it is advisable to select STOP on the START-STOP switch before switching 
off the main power switch. 


DYNAMIC BRAKING 


Dynamic braking of the spindle drive motor is used to bring the disc pack to a quick, 
smooth stop. It is accomplished by applying +36 vdc to the field windings of the motor; this 


induces heavy current flow in the shorted armature windings in a direction and magnitude which 
opposes the dc field. The opposing fields brake the motor to a halt in about 7 seconds. The 
+36 vde is applied to the motor only when the START-STOP switch is in the STOP position; un- 
der any other condition, there is no dynamic braking available. 


When STOP is selected, +36 vdc is supplied to the motor via the back contacts of S2-A, 
the deenergized contacts 9-3 of time delay relay K5 and the deenergized contacts of motor re- 
lay K2. A ground return is provided by the second set of deenergized contacts on K2. Ten 
seconds after the heads have retracted, K5 energizes and cuts off dynamic braking. If the 
heads are already retracted when STOP is selected, the 10-second delay begins immediately. 


Since the disc drive motor represents a highly inductive load, opening of contacts 9-3 of 
KS would cause a voltage surge that would tend to arc over these contacts. Capacitor Cl, which 
is connected across the motor, dampens this voltage surge to an acceptable value (refer to sche- 
matic 008027). If K5 ever fails to deenergize for some reason, the dynamic braking current : 
(about 8 amp at 36 vdc) will not overload the power supply. Extended application of the current 
would probably create enough heat in the motor windings to activate the thermal-overload cutout 
in the motor. This would interrupt the current flow (refer to schematic 008022). 


' SIGNAL CONDITIONER (refer to schematic 001567) 


Four of the signal lines originating in the relay switching and control system share a com- 
mon problem. They indicate some degree of noise, even when grounding the circuit; the signal 
lines are often open (i.e., not grounded). In order to provide solid switching of the associated 
logic circuits, the signal conditioner assures that some of the noise is suppressed, and that both 
the grounded and ungrounded line conditions result in solid output logic signals. This is accom- 
plished by a positive dc voltage on the gate inputs when the line is not grounded, and a negative 
voltage on the gate inputs when the lines are grounded. Small by-pass capacitors render the 
system insensitive to short-duration noise pulses. 





CONTROL TRANSLATION 


The controller selects one unit out of a series by activating the select unit line to a par- 
ticular unit. This line, which enters on J5, pin 23, is combined with a file safe condition to 
partially enable the control translation network of a selected unit. 


The control translation network input consists of eight unit bus lines, which all come in 
on J3, and three tag lines (a fourth tag line, set difference, comes into J3, pin 15 but is not 
used by the unit). Functions of the three tag lines, set cylinder, J3, pin 17; set head and direc- 
tion, J3, pin 18 and control, J3 pin 21, are defined in detail in Section 2.3.2.2, Communica- 
tion Lines. The unit bus lines are also defined in Section 2.3.2.2. Depending on which tag line 
is 5 activated, one or more bus lines will be used. 


The control tag line is used to partially enable the eight unit bus lines; one of these eight 
is selected by the controller to initiate a particular function (i.e., select write, select read, 
seek start, select reset head register, select erase, head select, select restore/retract and 
select head advance). 


The set cylinder tag line gates all eight bus lines, which contain the address of the cy- 
linder about to be selected, into the cylinder address register (CAR). 


_ The set head and direction tag line gates bus lines 4 through 7, which contain the address 
of the head about to be selected, into the head address register. Before the head address can 
be gated into the head address register, however, the register must be reset. This is done by 
selecting the control tag line and bus line 3, select reset head Tegister or as part of a first seek 
or restore operation. 


Inputs from the bus lines go only to the direct set side of the pesistae flip-flops; this pro- 
vides for a transfer of one's only rather than a forced transfer. Output of the head address 
register flip-flops goes through the head switch decoder to the head switch drivers. These are 
shown in the Read/Write logic diagram. | 








CAR AND PRESENT ADDRESS REGISTER 


CYLINDER ADDRESS REGISTER 


The set outputs of this eight-bit register go to the controller through the CAR line 
drivers. The reset outputs go to the adder. Input to the CAR is by forced transfer directly 
from the unit bus lines. 


PRESENT ADDRESS REGISTER/COUNTER 


The eight-bit present address register/counter consists of eight JK flip-flops, four 


of which have their direct set inputs tied down. The four not tied down allow the register 


to be force set to 204. Other inputs to the register are: preset to zero, cylinder count 
pulses from the cylinder transducer amplifier, and either a forward up count enable or a 
reverse down count.enable. The register may be reset as part of a power-up sequence or 


a restore operation. 


_ When the forward direction gating is enabled, the reverse down count enable line into 
inverter B06-2B is high. The low output from 2B goes into OR gates A/B10-2D, 4D, 6D and 
8D and A/B11-2D, 4D, 6D and 8D. This clamps the output of each OR gate trying to go high. 
At the same time, the forward up count enable line is low into AND gate B06-1B and OR 
gate B06-3A. A high out of B06-3A enables the J and K inputs to the first counter flip- 
flop and partially enables AND gate A/B10-2B on the set output line. The first cylinder 


pulse coming to the block input of that flip-flop will set it. All other flip-flops in the counter 
have low inputs. With the first flip-flop set, the AND gate A/B10-2B from the set output — 
is satisfied, providing a low into OR gate A/B10-2A. Since each of the two OR gates feeding 
the second flip-flop has a low input, the collector AND on their outputs is enabled; its high 
output sets the J and K inputs to the second flip-flop. The next cylinder pulse into the clock 
inputs will reset the first flip-flop and set the second one. Resetting the first flip-flop 
disables the AND gate on its set output. This disables J and K inputs to the second flip- | 
flop so that the next cylinder pulse will set the first flip-flop. Again the AND gate on its 
set output is completed. The OR gates and collector AND for the J and K inputs to the 
second flip-flop are high. This flip-flop is set and the AND gate on its set output provides 
alowto OR gate A/B10-2A. Highoutputs from OR gates 2A and 2D satisfy the collector AND 
which sets the next flip-flop (No. 4). The fourth cylinder pulse resets the first two flip- 
flops and sets the third. This process continues, increasing the present address register's 


contents; a reverse direction enable causes a similar sequence. 


Power up and restore sequences first preset the present address register/counter 
to zero. This is maintained during the 800 ms forward travel. Following this delay, a 
count of 204 is loaded into the register. A power down sequence clears the counter. Refer 
to the Access Control logic diagram (200615) description for power up and restore details. 


TY edness 


The adder is made up of eight full-add IC modules. Each module combines two bits 
and a carry and gives an inverted carry out and sum out. The inverted carry is supplied 
by the adder module. To get a complete sum, inputs to every other adder module must be 
inverted. Since each module sends out an inverted carry, different pins are used on each 
module for inverting signals. For clarification, refer to the adder schematic (001197). 
This shows the pin configuration on each adder module. 


All inputs, with the exception of -force difference (sent from home seek logic) and 
+forward (sent from seek forward/reverse logic), come from the cylinder address regis- 
ter and present address register/counter. In a compare (detent condition), each adder 
module has for one input a logical zero and for the other a logical one. 


The carry line is called an end around carry; it is connected back from bit 128 to 
the carry input of bit 1. It also goes out to seek gating as the direction carry. When the 
carry line is high, a reverse seek is indicated. 


The output of each adder is sent to two AND gates; it goes to one directly and to the 
other through an inverter. The one set of AND gates is enabled by the +reverse line which 


comes from the carry output of bit 128 adder module. The other set of AND gates is enabled 


by +forward which comes from seek gating. 


ADDER 


Forward and reverse gate outputs are brought to an OR gate. The output of the OR 
gate goes to an output pin on the adder board and through an inverter to another output pin. 
In each case, the two outputs are labeled true and not. The true outputs (1, 2, 4, 8, etc.) 
are not used. The not outputs (1, 2, 4, 8, etc.) go to the speed decode network. . With a 
forward gate enable, the true output of each adder module goes to the speed decode; with 
a reverse gate enable, the inverted output of the adder modules goes to the speed decode. 


The input +forward is high during controller-instructed seeks as dictated by the 
logic in the carry line in A24. This input is low at all other times (except during the 
reverse portion of the power up or restore Sequences). 


During forward travel in a power up or restore sequence and during reverse travel 
in power down, a collector OR tied to A/B12-EE forces 4 of the adder low, while all other 
outputs are high. This low output forces a difference count of 4 into the speed decode 
network. At this time, treverse into A/B12-KK is high. 
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FORWARD/REVERSE SPEED DECODE AND SERVO 


SPEED DECODE NETWORK 


The Speed Decode Network is responsible for converting the output of the adder (i.e., 
the number of cylinders required for positioning the heads during a seek) into a drive current 
input to the servo-amplifier. Input lines from the adder to the speed decode network are gated 


by a forward or reverse enable. Refer to ie Adder logic diagram, 200612. 


Forward and reverse operations are performed by separate decode sections. This 
is necessary because the motor has more force inthe reverse direction. The same eight 
input lines from the adder feed both sections. Forward and reverse speed decode enable 
lines (one each) select which section will use the input. The eight inputs from the adder 
also go to an OR gate with expander inputs. its output is labeled--compare. 


At the beginning of a seek, when the detent is engaged and when the contents of the CAR 
and the present address register/ counter agree (no output from the adder), the following two 
conditions exist: 


A. The forward and reverse gating lines to the adder output are both low. 


B. Inputs to the speed decode network are all high. 


With all inputs to the speed decode OR gates high, these OR gates will supply low inputs to 
their AND gates. The AND gates, in turn, will produce a high output (+5 volts) which provides 
zero drive to the servo amplifier. The high condition of the eight adder output lines does sat- 
isfy the requirements of the compare OR gate, however. Its output is low and is labeled 
-compare. The -compare line is connected to pin P on the speed decode board and enables 
inverter A/B 15-4B. The high output of 4B partially enables AND gate 3A. The output of 3A 
does not go low when the detent is engaged, however, because the other input line, labeled 


“+detent speed enable is not high. If AND gate 3A were enabled and its output did go low it 


would provide detent velocity to the servo amplifier. 


/ 

When a seek is initiated by eaune a new address into the CAR, some of the adder output 
lines will go low, indicating the number of cylinders required for positioning. Assuming that 
the positioning requires a forward seek of greater than 64 cylinders, the true output of the 
adder is gated to the speed decode network. A +forward speed decode enable is generated by 
the detent logic and partially enables the AND gates of the forward section of the speed decode 
network (9D through 3C). Because the seek is greater than 64 cylinders, at least one input 
from the adder to the first two OR gates, 9C and 2A, is low. This low input forces the output 
of the gates to go high. The high outputs complete AND gates 9D and 1D so that their outputs go 
low. The low outputs of gates 9D and 1D turn on their diodes, supplying current to the servo 
amplifier. This low out of 1D also serves as the input to OR gate 2C. The low input to 2C 
forces a high output, satisfying the third AND gate, 1C. Its low output forces the output of 
OR gate 2B to go high, satisfying AND gate 1B. This continues down the line until all seven 
pairs of OR gates and AND gates in the forward section of the speed decode logic are activated. 
In each case, the active outputs of the AND gates cause the diodes on their output lines to be 
biased on and conducting. The current on all seven poutput lines is summed and provides max- 
imum current to the servo amplifier. 


As soon as the output from the adder indicates that there are fewer than 64 cylinders left 
for positioning, all inputs to gates 9C and 2A go high, causing their outputs to go low. The lows 
into AND gates 9D and 1D drive their outputs high and turn off their diodes. The current sup- 
plied to the servo amplifier is reduced by the amount contributed by the outputs of 9D and 1D. 

At each succeeding decode difference level, that is 32, 16, 8, 4, 2 and 1 cylinders, the res- 
pective OR and AND gate pairs will turn off, one pair at a time, reducing the total current 
input to the servo amplifier by discrete amounts. 


When the adder output reaches zero, the forward section of the speed decode network 
stops supplying current to the servo amplifier. At this point, all input from the adder is high 
and the OR gate which provides the -compare signal is satisfied. This -compare signal goes 
high at inverter 4B and partially enables 3A. Since the +detent speed enable line is also active 
at this point, AND gate 3A is satisfied, providing a low output. The low output from 3A sup- 
plies detent velocity current to the servo amplifier. When the detent engages and velocity 
decreases to zero, this AND gate is disabled and removes drive from the servo amplifier. 


The decode logic for a reverse seek is effectively the same as for a forward seek with 
these three exceptions: é 


A. Resistor values on the output lines of the AND gates are different for the two 
sections. 


B. Current values supplied to the servo amplifier are different for the two sections. 


C. The +detent speed enable line is only connected to the forward section. When com- 
pare occurs on a reverse seek, reverse drive to the servo is removed. At this 
time the two lines (-compare and +detent speed enable) are active and provide 
forward detent velocity. This causes the carriage to turn around so the detent 
falls while the carriage is moving in the forward direction. As ina forward seek, 
0 velocity will remove the forward drive detent velocity signal to the servo. 


SERVO CONTROL SYSTEM 


The servo amplifier used in the Model 630 is a velocity servo; it consists of a tachometer 
and amplifier, a servo amplifier and a power amplifier (see simplified block diagram below). 
Output from the amplifier is used to control the speed and direction of travel of the linear 
positioning motor. A tachometer is attached to the motor to monitor its velocity. 


The basic inputs to the servo amplifier are: a negative feedback voltage from the tachom- 
eter and two inputs from the speed decode network which specify the velocity requirements im- 
posed by the number of cylinders required for the seek. Two inputs are used because this is a 
differential amplifier and a forward or reverse direction must be determined. 


When a desired velocity arrives at the servo amplifier and the carriage is standing still, 
the amplifier algebraically sums the desired velocity (as represented by the speed deccde out-— 
put) and the actual velocity. Because the carriage is not moving, an algebraic sum of the de- 
sired velocity and a zero velocity from the tachometer provides maximum input to the servo 
amplifier. The servo amplifier turns on the motor and tries to cause the current to jump to 
its maximum value. Resistors in series with the motor and power amplifier limit this current 
to about 5 amp. | 
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FORWARD/REVERSE SPEED DECODE AND SERVO (continued) 


Inductance in the motor and back emf prevent the current from jumping instantaneously 
to 5 amp. Back emf increases in amplitude from zero as the armature begins to move and ac- 
celerates. There is a theoretical velocity (about 100 ips) at which back emf would equal the 
power supply voltage so that current flow would cease. 


At some velocity below this (represented by A in the following sketch), the negative 
feedback essentially cancels the desired velocity output. This is the maximum desired velocity 
{approximately 80 ips) for seeks of 64 cylinders or longer. Only about 200 ma are required 
by the motor armature to overcome mechanical friction and wind resistance to maintain that 
velocity. Negative feedback from the tachometer will compensate for minor fluctuations in 
velocity. 


When the speed decode network determines that there are fewer than 64 cylinders to go, 
the desired velocity becomes less than the actual velocity. Excess negative feedback provides 
the amplifier with reverse voltage input. Motor current builds up in the reverse direction at 
a sharper rate than in the forward direction because back emf is now assisting the power sup- 
ply (see B on the current level curve in the following sketch). As the current increases, the 
armature and carriage decelerate sharply; negative feedback drops off. 
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At some point in the deceleration, the negative feedback (actual velocity) will again equal 
desired velocity. This is represented on the velocity and current curves by the short, hori- 
zontal segments. Again, the motor current will be briefly held at about 200 ma. The coast 
period has been greatly exaggerated in the sketches. 


The next lower decoder output (32 cylinders) causes another reverse pulse of current; 
actual velocity is again greater than desired velocity. This sequence of deceleration steps 
continues. As velocity decreases, the successive peaks of the reverse current waveform 
also decrease. Five amp of reverse current are no longer needed before the desired velocity 
is reached. 


The last velocity step occurs when compare is reached. The speed decoder output be- 
comes zero since there is no difference count from the adder; however, the detent velocity 
gate.3A is activated by an inverted -compare and a +detent speed enable signal so that enough 
forward current is supplied to the motor to maintain a 1.5 ips forward velocity. This is the 
carriage velocity at which the detent pawl engages with the detent rack. Detent velocity cur- 
rent lasts. for approximately 3 ms. When the detent drops in, velocity drops on a straight line 
to zero. a , 


Compare; go through zero velocity; 

detent current gate (A/B 15-3A) give 
baat 1.5 ips forward drive; carriage turn 
around and goes forward to detent 
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FORWARD/REVERSE SPEED DECODE AND SERVO (continued) 


The preceding curve also shows the deceleration portion of carriage velocity during a 
reverse seek. The most significant difference between reverse and forward seek velocity _ 
curves is that the reverse curve includes a turnaround segment. When compare is reached 
in a reverse seek, output of the reverse decode network goes to zero; there is no reverse 
drive to the servo. Inertia of the carriage keeps the carriage moving at about 3ips. Since 
there is a +detent speed enable and an inverted -compare into detent velocity gate 3A, this 
servo is supplied with forward detent velocity current which causes the carriage to coast 
through zero velocity, turn around and proceed forward while the detent drops in. 


The following sketch shows a pair of transistors of the power amplifier in the motor 
winding. One transistor (tied to +36 volts), acts simply as a switch. When this transistor is 
turned on, it is driven into saturation and will pass or conduct all of the current the power 
supply is capable of delivering through the motor and the 2.6-ohm resistor. The other tran- 
sistor acts as an emitter follower which controls the amount of current through the motor. 


As shown in the schematic portion of the logic diagram, the output of the tachometer is 
tied across a 50-K pot and 6. 8-K resistor. This pot is adjusted to change motor speed. It, 
in turn, feeds a differential amplifier. By feeding the tachometer output into the differential 
amplifier, amplitude of the signal out of the tachometer is doubled. This is desirable since 
the tachometer output is relatively low. 


This signal enters the servo amplifier board on pins Band D. There is a 10-K resistor 
on each of the negative feedback input lines to the servo amplifier just before the lines join the 
forward and reverse input lines from the speed decode network. The forward and reverse 
speed decode input lines each include 2.21-K resistors. On the pair of lines formed by the 
junctions of the negative feedback and speed decode input lines are two 46. 7-K resistors ref- 
erenced to +18 volts (one resistor per line). Negative feedback and speed decoder output cur- 
rent is summed through these resistors; the algebraic sum of actual velocity and desired 
velocity becomes the differential inputs to the servo amplifier. Each input to the servo ampli- 
fier has a 0.0068 uf capacitor tied to ground. This serves as a high-frequency filter to the 
input signal. High-frequency oscillations are shorted to ground through the capacitors. 


Inputs to the servo amplifier on. pins 3 and 9 have a +18-volt reference. Outputs on pins 2 
and 10 are referenced to about +13 volts; this is merely a characteristic of the amplifier IC 
used, | 
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DRIVE TO" PWR AMP 


‘The Darlington-connected transistors (the 2N3568's and 2N3054's) need a reference — 
signal of -2 volts. Between the Darlingtons and the servo amplifier are a pair of 2N3906 
transistors which change the reference from the servo amplifier from +13 volts to -2 volts 
to drive the Darlingtons in the power amplifier. This also provides additional gain and the 


- -10-K pot provides system gain control. 


A negative voltage on the base of the Darlington-connected transistors will turn them off. 
When they are turned off there is an open circuit to the base of the power transistors. Any 
leakage current through the power transistors goes through the diode in series with each emit- 
ter. The voltage drop across this diode assures that the power transistors are turned off or 
are not conducting with this zero input signal. A zero voltage on the base of the Darlingtons 
causes them to turn on and a ground is placed on the input of either the forward or reverse 
power amplifier drive. If it is forward, a ground at TB2, the power amplifier, will drive the . 
base negative with respect to the emitter; the power transistors will turn on. When they turn 
on, there is a complete circuit from ground through the motor and the power transistors to 
+36 vdc. The power transistors are germanium PNP units and tend to have a fairly high cur- 
rent leakage with an increase in temperature. To compensate for this, silicon diodes are put 
in series with each emitter. There is about a 0. 5-volt drop across each diode. Then leakage 
current through the germanium develops a voltage across that diode which keeps the power 
transistors turned off with zero signal in, even if the temperature does rise. 





DETENT AND ACTUATOR CONTROL 


DETENT LOGIC 


There are seven output lines fromthe detent logic board B25. The following list de- 
fines each line and identifies the logic level, when the detent is engaged and before a seek 


is initiated. 
A. 


Forward Servo Bypass and Holding Current (Both Active) 


These two lines work together to perform a single function. The forward servo 
bypass line bypasses the servo amplifier and provides a forward signal to the 
motor power amplifier. The holding current line enables holding current, which 
limits the current through the motor. This causes the carriage to maintain a 
positive force against the reference surfaces of the detent pawl teeth when the | 
detent is engaged so that the carriage will not waver during a read/write operation. 


~Active Detent Out (High) 
When this line is active its signal enables the actuator logic to pull the detent out. 
+Forward Speed Decode Enable and +Reverse Speed Decode Enable (Both Low) 


Each of these two lines serve to partially enable the AND gates in their respective 
sections of the speed decode network. - 


+Detent In (High) 


When this line is active its high output indicates to the seek gating logic that the 
detent is in. . . 


-Detent In (Low) 


When this line is active, it prevents AND gate A25-3C (in the clock generator) from 
sending a -detent speed enable to the speed decode network. 


In addition to the seven output lines, the detent logic board has five input lines. Static 
state logic levels are identified for these lines also. 


A. 


~Forward Velocity (High) 


This line, coming from the tachometer amplifier, partially enabies the set input 
to the detent latch and provides a high into the reset input of the reverse hold latch 
when there is no carriage velocity, or when the carriage is moving forward. 


+K6 Drive (High) 


When this line is high (indicating that there is power applied to the positioning motor), 


it partially enables the set input to the detent latch, partially enables the AND gate 
which generates the -active detent out signal and feeds a high into the reset input of 
the detent latch. 


+Seek Enable (Low) 


This line, coming from the home logic, partially enabies the AND gate which resets 
the detent latch and generates the -active detent out signal. 


-Reverse (High) 


A low on this line is‘inverted to become the +reverse speed decode enable. It also 
serves as the single set input to the reverse hold latch. 


+Forward to Servo (Low) 


Either a -slow forward signal from the home logic or a -forward up count enable 
from the seek forward/reverse card will be inverted by an OR gate to become 
+forward to servo. The detent logic delays this signal long enough for the detent 
to be disengaged and then converts it to a +forward speed decode enable which 
partially enables the forward half of the speed decode network. 


Before a seek is initiated, the detent pawl is engaged, the carriage is not moving, +K6 
drive is high, +tseek enable is low, -forward velocity is high and the detent latch is set. At 
that time, +detent in is high, -detent in is low and -active detent out is high. 


When a seek is initiatedby the controller, or during sequence 2 of power up or restore, 
the +seek enable line goes high. Since +K6 drive is also high (indicating that power is sup- 
plied to the motor), AND gate B25-1D will make, causing -active detent out to go low. If it 
is a forward seek, -active detent out will reset the detent latch as soon as the carriage begins 
to move and tachometer output (greater than 50 mv) causes -forward velocity to go low. The 
latch will remain reset until the detent engages and stops forward motion of the carriage. 


‘On a reverse seek, -reverse is low, which sets the reverse hold latch (reverse hold 
latch is reset at all other times). The reset output of this latch disables AND gate B25-4B, 
allowing -active detent out to reset the detent latch. When compare is reached on a reverse 
seek, -reverse goes high. The reverse hold latch is ready to be reset as soon as -forward 
velocity goes low. Compare also causes +seek enable to go low. This causes -active detent 
out to go high so that the detent latch can be set when B25-4B is enabled again after being 
disabled by -forward velocity going low. Minus forward velocity goes low after the carriage | 
passes through zero velocity during turnaround and begins to move forward. When it goes 
low, it resets the reverse hold latch which provides a partial enable te B25-4B. However, 
the low on -forward velocity keeps this gate disabled until the detent engages and forward 
motion of the carriage stops. Then -forward velocity goes high, completes the AND gate 
and sets the detent latch. When the detent latch sets, +detent in goes high, indicating that 
the detent is engaged. 


The active detent out signal is also collector ORed with -force count to set the trans- 
ducer enable latch (refer to the Index and Cylinder Pulse Detection logic diagram). The 
low on -active detent out also goes to the actuator logic and driver board, A26. Refer to 
the Detent Actuator Logic section below for a discussion of the effect -active detent out has 
on the detent actuator. 


DETENT ACTUATOR LOGIC 


The -active detent out, entering the actuator logic board A25 on pin B, goes low when 
a seek is initiated and is inverted to a high signal by A25-1C. This high output turns on the 
holding current transistor which provides holding current for the detent actuator. The pur- 
pose of this holding current is to keep the detent pawl out away,\from the rack during a seek 
operation. This high output from 1C also goes to inverter 2C. The output of 2C goes low 
into inverter 2B, whose output starts going high. However, the capacitor on 2B's output 
line delays this high-going signal for approximately 3 ms. For this 3-ms period the input 
to inverter 2A is low and its output attempts to go high. The output of inverter 2A is col- 
lector ANDed with the output of inverter 2D. The input to inverter 2D comes from inverter 
2C and is at this point low. Since both inverters have low inputs, the collector AND is 
satisfied and the line goes high. This turns on the transistor which provides pick current 
for the detent actuator; the detent pawl is pulled out from the rack and held in that position. 
After the 3-ms delay times out, the input to inverter 2A goes high and its output goes low. 
The collector AND is broken so there is a low signal into the pick transistor. This turns 
off the pick current transistor. 


When the -seek enable line goes high, indicating that a seek is not in progress, the 
output of 1C will go low. This turns off holding current and goes to inverter 1D. Its output 
attempts to go high but is collector ANDed with 1A. Theinput to 1A is from another 3-ms 
delay and will be low for that period. During this time, the collector AND is satisfied and 
provides a 3-ms long actuator drive signal to drop the detent into the rack. Holding cur- 
rent is not necessary for this period because the detent spring provides the necessary 
holding force. 











ACCESS CONTROL 


POWER UP SEQUENCE 


When START is selected with the START-STOP switch, -power up reset from C04-B 
(at K7) is tied to ground for 45 seconds. During this period, -power up reset sets the first 
seek latch and provides a low at A04-E (which clears the CAR, present address register/ 
counter and head address register via C10-K, C10-H and C10-P). 


Following the 45-second delay, ~power up reset goes high and -first seek enable goes, 
and remains, low. This low provides drive to K6 via A04-N. K6, inturn, relays power 
to the positioner motor. | 


When -first seek enable goes low, it enables A04-4B, which initiates Sequence 1. _ 


Sequence 1 


. Enabling of A04-4B initiates an 800-msec delay during which +seek enable (A04-M) goes 
high and -slow forward (A04-H) and -force difference (A04-L) go low. 


. Ahigh +seek enable to B25-F (shown in the Speed Decode and Servo logic diagram) actu- 
ates the detent. 


. The low -slow forward provides a forward enable to the servo via C16-K. 


The -force difference is collector ORed with the adder output from B12-EE. This supplies 
a low to A15-K of the speed decode network which interprets it as a difference count of 
four. This simulated difference count is maintained throughout the 800-ms delay. This 
causes the carriage to travel forward until it comes to rest against the forward stop. 


e 


. Following the 800-ms delay, -slow forward goes high, causing a 2-ms (approximate) 
pulse at B24-B (high) and B24-E (low). The high signal goes to the up-down counter 
as a forced 204-cylinder count. The low from B24-E is collector ORed with B25-H and 
is sent to A26-B to_prevent the detent from dropping during this period. 


Sequence 2 


. Following the 2 ms pulse, a 1.5 4s pulse (approximate) at B24-D sets the seek latch 
(A24-F). This initiates a normal 204-cylinder reverse seek. 


RESTORE SEQUENCE 

When the controller generates a restore command, control translation causes a -restore 
to set the first seek latch in A04. A high out of the first seek latch initiates sequence 1, which 
is followed by sequence 2. These sequences are identical to those in the power up description. 
SEEK INCOMPLETE | 


The seek incomplete latch, as shown in the Access Control logic diagram, is normally 
set. When a seek other than first seek or restore is initiated, there is a high on -first 


ae . 


seek or restore. When the detent is pulled, +detent goes low. The low is inverted and 
combines with the high -first seek or restore to enable AND gate C09-1C. The low out of 

1C is prevented for 300 ms from resetting the seek incomplete latch. If the detent engages 
before the delay times out, the latch will not be reset. If the +detent line is still low after 
300 ms, the latch is reset. Its reset output, +seek incomplete, causes a selected unit seek 
incomplete signal to be sent to the controller and the seek incomplete indicator on the opera- 
tor control panel to light. The set output, -seek incomplete, disables the detent speed enable 
logic and causes attention to be sent to the controller. 


The seek incomplete latch is set again by a low on the -first seek/restore line. This 
will occur if the controller initiates a restore operation or if the operator selects STOP 
and then START on the START-STOP switch. This procedure would cause the drive to go 
through a first seek sequence, setting the seek incomplete latch. 


If an invalid address (greater than 202) is entered into the cylinder address register, 
the cylinder transducer will run out of rack teeth to detect before the invalid address can 
be reached. This means a compare condition will not be reached; consequently, the detent 


‘will not engage. When the seek incomplete delay times out, a seek incomplete condition is 


generated. 


A line labeled ~seek ready goes to the controller via the status logic and indicates a 
ready condition, implies that a seek has been completed and that the drive is ready to per- 
form another seek, read or write operation. Ifthe detent is in (+detent is high) and ifa 
seek start condition has not been selected by the controller (-select seek start is high), 
-seek ready will be low. 


A -seek ready, inverted by OR gate C09-3A is one of three conditions which will 
cause a -attention signal to be generated. A -seek incomplete from the set output of the 
seek incomplete latch also provides a -attention signal to the status logic. This would 
indicate either an incomplete seek or an invalid address. eA 


ATTENTION, DELTA ATTENTION AND ON LINE LATCHES 


During the pack warm up period of the power up sequence, the low on +K6 drive holds 
the on line latch reset. At that time, the set output, +gated on line, will be low and will set 
the delta attention latch. The high out of delta attention can then partially enable AND gate 


-C10-1C. However, the low on +gated on line disables C10-1C. The high from C10-1C and 


the high on -select seek start to the set input of the attention latch and the low on -power up 
reset into the reset input hold the attention latch reset. . 


After the warm up period, -power up reset and +K6 drive go high, removing the reset 
inputs to the on line and attention latches. A first seek is then initiated. At the beginning of 
the first seek, +K6 drive has no effect on the on line latch, which remains reset since -seek 


‘ready is still high. The high on -power up reset has no effect on the attention latch since 


+gated on line is still low and -select seek start is still high. 


When the first seek is completed, the detent engages (+detent into C09-C goes high) 
and -seek ready goes low (following 2-1/2 ms damping delay). This sets the on linelatch. Now 
+gated on line is high. It is collector ANDed with an inverted -enable latch on and completes 


ACCESS CONTROL (continued) 


AND gate C10-1C (set output of the delta attention latch is still high). The low out of C10-1C 
sets the attention latch. This partially enables AND gate C10-2C. Since +detent and -select 
seek start are high at this time, C10-2C is satisfied and a -attention signal is sent to the con- 
troller via a status network line driver. . 


Whenever the read mode is selected by the controller, bus line 1, the control tag line 
and the select unit line combine to generate a -reset attention signal (see the Control Trans- 
lation logic diagram). This signal resets the delta attention and attention latches. 


SEEK ENABLE AND COUNT LOGIC 


The purpose of this logic is to convert output from the null detector to forward 
and reverse count enables to the counter, a forward gating enable to the adder, a forward 
enable to the servo and count pulses to the counter. . 


A low from the reset side of the seek latch will combine with the signal onthe +carry 
line. If the +carry line is low, a +forward is generated; if the +carry line is high, a +reverse 
is generated. The high +forward is inverted to provide a -forward up count enable to the 


counter and the high +reverse is inverted to provide a -reverse down count enable to the 
counter. 


The uninverted +forward partially enables a pair of AND gates. One of the gates is 
responsible for generating a forward count pulse to be sent to the counter logic. The other 
three inputs to this AND gate require a high on the +strobe line, a low (to be inverted) on the 
-null line and a high on the -delayed null line. Refer to the Index and Cylinder Pulse Detection 
logic diagram for a discussion of the strobe, null and delayed null lines. The other AND gate 
fed by the +forward line supplies a compare pulse to reset the seek latch. This occurs at the 
time compare is reached and a strobe pulse is received from the clock generator during a 
forward seek. 


The uninverted +reverse partially enables a similar pair of AND gates. A high +reverse 
will combine with a high on the +strobe and -null lines and a low (to be inverted) on the -delayed 
null line to generate a reverse count pulse to the counter logic. The other AND gate fed by the 
+reverse line supplies a compare pulse to reset the seek latch. This occurs at the time com- 
pare is reached and a strobe pulse is received from the clock generator at the end of a reverse seek. 


INDEX AND CYLINDER PULSE DETECTION 


UP SPEED DETECTION 


‘With the disc pack installed and the cabinet cover closed, the aluminum sector disc 
separates the permanent magnet and coil of the index/sector transducer. Before the disc 
begins moving, there is no current in the coil and the aluminum disc interrupts the magnet's 
' flux field. When the disc is rotating, slots will periodically pass between the magnet and 
coil. Each time this happens, the flux field will expand through the slot and surround the 
coil, inducing a current in the coil. When the slot passes by, the flux field collapses, re- 
versing the current in the coil. Output from the coil appears as a single dipulse for each 
slot. There are 20 evenly spaced slots (sector slots) around the periphery of the disc. 
Another slot, close to one of the sector slots, marks index for the disc pack. 


The transducer comparator card converts the induced coil waveform output to positive- 
going sector and index pulses. Each revolution of the disc produces 20 sector pulses and 1 
index pulse. These pulses are then transferred directly to input pin B on the up speed 
detector card A23. 


The logic on A23 has two primary responsibilities: (1) to discriminate between sector 
and index pulses, (2) to determine whether disc pack rotation is above or below minimum 
operating speed (70% +10% of 2400 rpm). 


A. Index/Sector Separation 


A23 discriminates between sector and index pulses so that they may be sent to the 
controller on separate lines. These signals are used by the controller for synchro- 
nizing data transmission between the drive and itself. Pulses identified as sector 
pulses leave card A23 on pin K as -sector signals. They occur whenever AND gate 
A23-4A receives a pulse from +sector/index line while JK flip-flop 5A is reset. Since 
the Q output of 5A is tied back through a delay to its own direct reset input, setting 5A 
will cause the flip-flop to reset itself following a 300 ys delay. 5A will always be in the 
reset state from the time the delay ends until the trailing edge of the next clock pulse 
(a high signal on the + sector/index line) sets the flip-flop. Distinguishing index pulses 
from sector pulses relies on the spacing of the slots on the sector disc and the duration 
of the 5A delay. The sector slots are spaced far enough apart that the 300 ys delay — 
always times out before the next sector slot reaches the index transducer regardless 
of disc pack speed. However, the index slot follows one of the sector slots so closely 
that it always generates a pulse in the transducer before the 300 ys delay can time out, 
regardless of disc pack speed. , 


Since 5A is in the reset state as each sector pulse reaches AND gate 4A, that gate is 
enabled, generating a -sector signal to pin K. The index slot does not enable 4A because 
the Q line from 5A is low when the index pulse reaches gate 4A. Instead, the pulse from 
the index/sector line is ANDed with the Q output of 5A at gate 4B. The output of 4B 


leaves the board at pin C as -index. This signal is also inverted by 4D to become +index. 


The signal t+index leaves the board on pin D. It is also used by the up speed portion of 
the A23 logic. 


B. Up Speed Detection (see Timing Diagram in Section 2.3. 4) 


A23 logic determines whether disc pack speed has reached minimum operating speed 
(70% +10% of 2400 rpm). This is based on how much time there is between the arrival . 
of tindex pulses. During disc pack acceleration, the interval between the tindex pulses 
decreases until it is less than a time constant provided by the up-speed timing logic. 
This constant, or up speed reference, is derived from two 35 ms delays, which are 
used in conjunction with two AND gates (3B and 3C), one JK flip-flop (5B) and two 
D-type flip-flops (1A and 1B). 


The +index pulse is used as the clock pulse for JK flip-flop 5B to partially enable AND 
gates 3Band 38C. The Qand Q outputs of 5B are the other inputs to 3B and 3C, respec- 
tively. The outputs of AND gates 3B and 8C are used to clock their respective flip-flops 
(1A and 1B). The Q and Q outputs of 5Balsc go to inverters 3A and 3D, respectively. 
The outputs of inverters 3A and 3D are each sent through separate 35 ms delays. The 
two delays generate signals which are used as the D and Rp inputs of D-type flip-flops 
1A and 1B. Since the Q output of 5B is tied back to its K input and the Q output is tied 
back to the J input, 5B toggles with each clock pulse (t+index). 


The signal -up speed is generated when flip-flops 1A and 1B are in the set state together, 
providing two high inputs to AND gate 2B. When the disc pack begins rotating, the trail- 
ing edge of each t+index pulse causes 5B to change state. If 5B sets, its Q output partially 
enables 3B. That gate is not completed however, because 5B did not set until the trailing 
edge of the pulse. Consequently, the Q output lagged behind the + index input to 3B. In- 
stead, AND gate 3C is enabled because +tindex arrived while 5B was still reset. Q and 
+index enabled 3C, providing a clock input to 1B. This clock pulse has no effect on 1B 
because the Rp input to 1B is low at this time, which holds 1B reset. The next + index 
-pulse enables 3B before it resets 5B, providing a clock pulse to flip-flop 1A. The clock 
pulse does not set 1A, however, because the Rp input to 1A is low as a result of 5B 
being set by the last +index pulse. When 5B resets on the trailing edge of +index, the 

Rp input to 1A goes high. 35 ms after 5B resets and Q goes high, the R,) input to 1B 
goes low, resetting that flip-flop. Flip-flop 5B continues to toggle with each +index 
pulse without setting either 1A or 1B; the 35 ms delays time out and allow the Rp in- 
puts to each flip-flop to go low before the next t+index pulse is able to provide a clock 
pulse. The first time the interval between +index pulses is less than 35 ms, one of the 
flip-flops (1A or 1B) is set. If the next +index pulse arrives less than 35 ms later, the 
other flip-flop is set in the same manner. With 1A and 1B set at the same time, their 

Q outputs enable AND gate 2B, providing the signal -up speed. 


CYLINDER TRANSDUCER 


Output from a 150 KHz oscillator induces voltage in the transducer's secondary coils 
through the rack teeth closest to the two coils. This induced voltage is modulated as the 
level of coupling between the primary coil and secondary coils varies with the movement of 
rack teeth paat the coils during a seek. 


The secondary frequency envelope is fed into a dual comparator circuit which has two 
thresholds, 190 and 175 mv from ground. The lower threshold represents the maximum 
voltage acceptable for a null condition and the upper threshold is the minimum voltage allow- 
able for a peak. The 75 mv difference between the two levels provides a clear distinction 
between peaks and nulls. 


The amplified dc reference and transducer output voltages are then fed into a pair of 
AND gates (one for lower and one for upper reference levels). These gates convert both 
reference levels to ground (low standard logic level) and shape the reference transducer 
outputs to nearly rectangular waves with peaks of +5 volts (high standard logic level). A 
transducer enable line is high and enables both gates when the -active detent line is low and 
~gated attention is high. This condition exists from the time a seek starts until attention is 
signaled to the controller. . 


Both upper and lower (peak and null)pulses are sent to their respective logic sections 
of the null detector card, B22. There, they are ANDed with negative going strobe pulses 
which are sent from the clock generator card, A25. 


These strobe pulses, are produced by a clock generator which is fed by the same 
oscillator that supplies the cylinder transducer. The clock generator amplifies and shapes 
a a to negative going pulses 1 ys wide at the standard logic levels of 0 (low) and +5v 

igh). . 


The primary responsibility of the null detector logic is to synchronize count pulses so 


. that the carriage is in the same position when the count pulse is generated whether the car- 


riage is moving forward or reverse. Consider the transducer output represented in the 
curve below. Each cycle on the curve is analogous to a rack tooth. Since the same side of 
a tooth must always serve as the reference surface for the cylinder counts for both forward 
and reverse seeks, the same slope of each cycle on the curve must initiate count pulses, 
both forward and reverse. 


The count pulse logic on A24 takes advantage of the fact that the reference slope is 
approached from one direction during a forward seek and from the other direction during 
a reverse seek by requiring that a pair of latches in the null detector logic be set and reset 
during a forward seek and reset and set (respectively) during a reverse seek. The forward 
relationship between the latches is caused by a peak-to-null approach to the slope. The 
reverse relationship is caused by a null-to-peak approach. During forward travel, the 
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INQEX AND CYLINDER PULSE DETECTION (continued) 


carriage must travel through a peak condition in the transducer and then transfer to a null 
condition; a forward count pulse is generated with the trailing edge of the next strobe pulse. 
Conversely, during reverse travel, the carriage must travel through a null condition and then 
transfer to a peak condition; a reverse count pulse is generated with the trailing edge of the 
next strobe pulse. 


When the rack begins to move at the start of a seek, a peak will be sensed by the com- 
parator (i.e., an induced voltage whose peak-to-peak amplitude exceeds 350 mv; this is twice 
the upper threshold of 175 mv). Asa result, both the line labeled lower and the line labeled 
upper will be high (Note 1 in the timing diagram below). While these are high and there is 
no strobe pulse (-strobe is high), AND gate B22-4B makes. Its low output is inverted to a 
high which ANDs with the high on upper to make B22-4A. The low out of 4A is inverted by 
B22-3A and resets A2, the null latch (Note 2). There is no clock pulse into A2 at this time 
because the clock input for all the JK's is an inverted -strobe pulse; the -strobe line is 
high. The high out of the reset A2 ANDs with the high out of 3B and the high on the upper 
line at B22-5A. Output of 5A is inverted by B22-3A and sets AO, the peak latch (Note 3). 


Al, the sample latch, is set and remains set during the period the lower line is active 
(high) and the ~strobe line is high (producing a high out of B22-3B; Note 4). It will reset 
momentarily at those times when the clock pulses happen to arrive when the lower line is 
low. It will set again if the lower line goes high before the next clock pulse (Note 5). When 


- the lower line goes, and remains low, Al will stay reset. This initiates a sequence of events 


that will set the null latch and reset the peak latch. 


When Al is reset, its reset output is high. This ANDs with the high out of the set 
peak latch to provide a high into the set input of A2 (via B22-4C and 3D). The trailing edge 
of the next clock pulse sets A2 (Note 6). The low out of the reset side of A2 goes to board A24 
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and partially enables the forward count logic (refer to the Access Control logic diagram). 
If the carriage is performing a forward seek, the count logic will be enabled and a count 
pulse will be generated with the next strobe (Note 7). The high out of the set side of A2 
goes to the reset input of the peak latch so that the next clock pulse resets AO (Note 8). 
AO remains reset until the next time both the upper and lower lines go high. 


If the carriage is performing a reverse seek, the forward count pulse logic will not 
be enabled. A high on the +carry line (this line is high during reverse seeks) disables the 
forward count pulse logic while partiallv enabling the reverse count pulse logic. This logic 
is waiting for the transition from a null to a peak. This is represented by A3 being set and 
AZ reset. The next clock pulse will set A3 with direct input from A2 (Note 9). Some time 
later, a peak will be detected (lower and upper lines will be high) which will reset A2 (Note 
10). The high out of the reset side of A2 and the low out of the reset side of A3 complete 
the reverse count logic on A24, generating a reverse count. Since the count logic had to 
wait for the transition from null to peak, the rack and carriage were in the same position 
they would have been in for a forward count to be generated during a forward seek. 
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READ/WRITE ENABLE AND READY LAMP DRIVERS 


The primary purpose of the read/write enable synchronizer card, B04, is to prevent 
switching of read/write and on line states while the CPU is running. 


If ENABLE is selected on the ENABLE-DISABLE switch while the CPU is not running 


(-clock out is high) and the unit is not selected (-unit select is high), the enable latch will set. 


When -clock out goes low again, the enable latch will be unaffected by the ENABLE-DISABLE 
switch. By the same logic, the latch cannot be switched from reset to set while -clock out is 
high. 

A low -unit select line will also prevent resetting a set latch; however: it will not pre- 
vent the latch from setting. | 


The read only latch is restricted by -clock out in the same way as the enable latch. 
It cannot be toggled whenever -clock out is low. It is also true that the read only state can-_ 
not be deselected while the unit is selected (-unit select is low). This assures that a write 
operation will not be terminated prematurely. . 


The standard Model 630 is equipped with a running time meter. That is, the meter 
records operating time whenever the spindle is up to speed. If the revenue meter option 
has been installed, the meter will operate only while the CPU is running, +gated on line is 
high (refer to the Access Control logic diagram) and there is no file unsafe condition present. 
During that time, AND gate B04-2B will be complete. Its low out is inverted to a trevenue 
meter. This serves as the enabling line to the meter relay, BOl. 


The READY lamps behind the operator control panel will only light when there is drive 
to the positioning motor (+K6 drive is high), a first seek is not in progress (-first seek is 
high) and a seek incomplete condition does not exist (-seek incomplete is high). 


READ/WRITE 


The head switch drivers, which are on the double board A/B 18, receive their inputs 
from the head switch decode network shown in the Control Translation logic diagram. A 
low on any one of these lines selects the head switch driver on that line. There should be 
only one line low at atime. Another input to each driver comes from A/B 14, the read/ 
write enable. When the common line from A/B 14-L, labeled -head deselected is high, it 
is considered an enable line to the drivers. Ina file unsafe condition, this line goes low 
and clamps all of the head switch drivers so that no head can be enabled. 


Outputs of the drivers go to a cable run to the top deck via a paddle board. There they 
are connected to the read and write amplifier boards. Head wires plug into connectors on the 
read and write boards. 


The select write gate output is received by A06-1A (pin Q). It goes to the paddle board 
B28 and through the cable run to the top deck to the direct reset input of the write JK flip-flop. 


When write gate is selected, this line goes low and removes the direct reset from the flip-flop. 


Write data comes through the line terminator and coax receiver into the clock input in this flip- 
flop. The flip-flop is toggled by each write data pulse; its outputs feed the write amplifier. 
The select write gate enable also goes through inverter A06-1A into the write enable and cur- 
rent driver. The write driver enable goes through the cable run into the write amplifier. 
Another output goes to the read amplifier and disables the read preamp during a write opera- 
tion. The controller must also select erase to provide tunnel erase current during the write 
operation. Isolation diodes are in series with each head lead so that only the selected head will 
have a complete pass for write and erase current flow. 


Isolation diodes in the read amplifier block write or erase current flow through it. The 
output of the read amplifier goes to a read shaper coax drive board and out of the drive on the 
read data coax to the controller. No decoding or clock sensing is performed since the data was 


written to be self-clocking. Read data is simply amplified and shaped and fed serially to the 
controller. 


STATUS AND SIGNAL OUTPUT LINES 


LINE DRIVERS 


The line drivers send the contents of the CAR and control signals to the controller. These 
drivers require a high logic level input (+5 vdc); their output, when active, is low. Contents of 
the CAR remain on the lines when the unit is selected. The line drivers are gated by inverters 
C11-1B and C11-1A via a collector AND gate. A -unit selected partially enables this collector 
AND; the other input is from the initial seek latch. This latch is set by a first seek operation 
during the power-up sequence or any restore operation from the controller. Either of these 
conditions will disable the line drivers and remove the CAR contents from the lines until the 
first select set cylinder command comes from the controller. Select set cylinder resets the 
initial seek latch and enables the line drivers. 


STATUS LINES 


The selected unit file unsafe line, shown leaving the unit at J3, pin 57, is enabled by a 
file unsafe condition and select unit. The unit selected line, which leaves the unit at J5, pin 21, 
receives its input from select unit; this is shown as line 1 in the Control Translation logic dia- 
gram. The ~selected unit seek incomplete line is generated by a collector AND from inverters 
C12-3B and 3C. The 3C input is from select unit; 3B input from -seek incomplete. The select- 
ed unit read only, selected unit on-line, selected unit index pulse and selected unit write current 
sense lines are all generated in the same manner, that is, by combining select unit with the in- 
dividual function line. Three of the status lines: selected unit end of cylinder, attention and 
selected unit ready are not combined with select unit at this point but earlier in the logic. 


UNSAFE SENSING 


Inverters B05-1A and 1B supply a -heads unsafe signal to the heads unsafe latch. One 
resistor and one isolation diode are connected to the output of each head select driver. This 
makes a current summing network similar to that used in the speed decode. Selection of one 
head will not generate enough current and voltage to pass the threshold of the first inverter, 
B05-1A. However, any two or more heads selected simultaneously or one head selected with u 
condition of seek not ready will generate enough voltage to activate B05-1A. Its output will go high, 
causing a low output from 1B, labeled -heads unsafe. This low output is fed back to the current 
summing network assuring that both inverters stay locked in the heads unsafe condition. The 
-heads unsafe line goes to the heads unsafe latch, C15-2B and 2A. 


The reset output of this latch serves as one of five inputs to OR gate C15-3B. The other 
four inputs include: -selected unsafe, -write and/or erase unsafe, -dc voltage unsafe (in on 
pin N) and -ac voltage unsafe (in on pin M and through a diode). Any one of these inputs going 
low will generate a high out of OR gate 3B labeled +file unsafe. The +file unsafe signal is in- 
verted by C15-3A to -file unsafe. This goes to the FILE UNSAFE light on the operator control 
panel through a lamp driver. It also goes to inverter C13-2B. Output of this inverter is collect- 
er ORed with the inverted states of the -head select and ac unsafe lines. If this collector OR 
is satisfied, it means that one head has been selected, the file is safe and the ac circuitry is 
safe. If any of the inputs to the collector OR go low, the head(s) will be deselected. The -head 
deselect output of the collector OR goes directly to head switch drivers. 


AC and de unsafe sensing is done by voltage divider networks and inverters. 


Write/erase unsafe is done with a combination of three AND gates. A fourth AND gate 
included in this group, C13-1D, is effectively not used since one input (pin B) is grounded. 


‘C08-2A through a collector OR. 


That AND gate does not take oe in unsafe sensing. Inverter C13-1C combines, ~selected 
write gate and +write current. This AND is satisfied when write current is present with- 
out write gate selected. Inverter 1B combines -selected erase gate and erase current; its 
active output indicates the presence of erase current without the erase gate being selected. 
Inverter C13-1A combines selected write gate and -erase current; it indicates that write . 

coils were selected without erase current. Outputs of these gates are combined in a col- 
lector OR. Any output going low would cause the collector OR to go low. A low into the 
write unsafe latch, C15-4B, would set it. Its low reset output to OR gate C15-3B would 

give the file unsafe condition. 


The fifth input to OR gate C15-3B, -select unsafe, comes from a latch composed of 
three OR gates. The outputs of two OR gates are collector ANDed and tied back into the 
reset input of the latch. Output of this latch, -select unsafe, is active when read is selected 
along with either write or erase or when write or erase is selected while the unit is not 
ready. Input to the set side of the select unsafe latch comes from AND gates C08-1C and 
Input to 1C is from the -select unit line and input to 2A 
is -seek ready. When either 1C output or 2A outputis active (low), the collector OR is 
satisfied and a low input is supplied to one of the six set inputs of the select unsafe latch. 
However, the input alone will not set the latch; outputs of OR gates C15-1A and 1B are 
collector ANDed. To set the latch, a low input to each of these gates is necessary. 


The collector logic of inverters C08-1C and 2A also goes to A06-2C on the status line 
labeled +unit ready. The +unit ready line regards the collector logic for those two inverters 
as acollector AND. Since a high level is required for this condition, both inverters must 
have low input. This is true when the unit is selected and a seek ready condition exists. A 
unit selected condition along with seek ready indicates that the unit is ready. This line is sent 
to status gating as +unit ready. However, if this line should go low, as it does when a seek is 
initiated, and at the same time either selected write gate or selected erase gate lines go low, 
each set term of the select unsafe latch would have a low input. The collector AND of in- 
verters 1A and 1B would be satisfied and that line would go high. This would cause one of 
the three inputs to C15-1C to go high. The other two inputs are reset inputs. Their normal 
state can be considered high. Since that would mean all inputs to C15-1C would be high, the 
reset output of the select unsafe latch would be low. This output goes to C15-3B.- The low 
output of 1C is the select unsafe condition. This latch, the select heads unsafe etch and the 
write/erase unsafe latch may be reset by either of two conditions: 


A. -CE Reset Select Lock 

This is put in as a convenience for customer engineer. If the unsafe condition exists, a 
customer engineer can reset or clear this unsafe condition by jumpering a ground to C15, 
pin B. . 


B. Noninter vention 

Under normal operating conditions, these latches could be reset only by the output of AND 
gate C15-2C. Its mputs are from reset present address counter and up-speed. Up-speed 
indicates that a pack is on the drive, the drive is up to normal speed and the heads are 
loaded. The present address counter must be reset by a first seek condition, which is a 
consequence of a power up sequence. The first seek resulting from a power up sequence 
‘is a means of resetting the unsafe condition by operator intervention (press STOP, then 
START switch on operator control panel). 
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REFLECT THE LATEST ENGINEERING CHANGE HARDNESS. NOTED ANGLES HEADS SAFETY I 
NUMBER : == "ESIGN [TYPE | 
| SURFACE r CORNERS OUTSIDE MAX i 
2. COMPONENT HEIGHT NOT TO EXCEED .350 PTREATMENT. oe AND OR | SCALE 


EDGES 


: BROKEN _" sae JRAW 
coves] COS. | Silage Joono js | as foweon [es 


ee eae ee | 3 A 








USED ON JREIEASEL FOR ASSy 





heey 


151996 
435/500 
4356514 
751507 
15 32/ 


| DATe CHANGE NO] CATL |URANGE "49 
REF ME. G. . a ed { py - 
DESCRIPTION 630A [200490 "aj 225 | | dy 
K [———— | PRINTED CIRCUIT BOARD [C729 | o ~ 630BR 1200495 Iehs | 536 | in 
S| || Soa Seen en eeS Ee = 60h 200 ee > oF a ae 
Oo : 5 | EOE 5 
Oo c/ CAPACITOR PF 120PE. S00V, 25% ro | 620 202032 : | . sete! a -....§9O 
Al C2 CHPACITOR T29 PULL IOV, t/0% ' a } | : A 
| C3 | 
CP CAPALITOR FE. /200fF, SOOV, t S%o : 
DIODES, INVW98 
- | 1519-96 | 
[1532/7 | 


1S 3046 


CESISTOR, 2K 1 BW, 1% 153090 
20,22 | CESISTOR 3.9K 1/IW t£T% 151997 





1SO73S 


GQ 
° 
“ 
w 
® 


a 


EMWGINEERING CHANGE | 20030 


SE 


| 00726 | 





REFERENCE DOCUMENTS LEVEL 


53 
Panrmasten [001728 | 536 
TFasricaion [OOI729 | 536 


Per nherai Systems Corporation 
a»vecotGsary of MEMOREA CORPORATION 












TOLERANCE lo PLACE ber + 
NOTES: UNLESS OTHERWISE SPECIFIED UNLESS 


I. ENGINEERING CHANGE TAG (200304) MUST “G CASE DEPTH OTHERWISE 
REFLECT THE LATEST ENGINEERING CHANGE PHaRoNesS ANGLES 


NUMBER | blasts cece 
2. COMPONENT HEIGHT NOT TO EXCEED .350 BTREATMENT : re AND OR 
come OOI726 | 


ra Rink SEE B/M ; 
























3 PLACE DEC 








SOREN INSIDE 
( RADI UNLESS 
f OTHERWISE NOTED 
7 













Q01206 slafes} 14 | 
3/21/68 | 34 


NR 
O 
s 
O 
O 


001207 





+5VvDC 


GRD 





NOTESZUNLESS OTHERWISE SPECIFIED 
1. CONNECT PIN | OF ALL ICt'S TO GRD 
2. CONNECT PIN ® OF ALL Ic'S TO +S5VBOC 


7 \ N Ec SPLSIA ‘ i 
S-1C1,2 AND S AR 9 . MATERIAL INO. TOLERANCE 2 PLACE DEC + Peripheral Systems Corporation 
CASE DEPTH OTHERWISE deiccairaciaiies Iwame | SCHEMATIC DIAGRAM 


fumowess [CS DRIVERS (6) 
ci a = waxpoeson| | re] 
ALE 


ane 
eS | | SE | oye 
01207 | | | co107 | Cf ar "ee 



















RELEASED FOR ASSY | DATE jCHANGE NO| DATE |CHANGE NO 
200490-6 


607 3-13-68 14 fifi too 
6308 [ 200495-50%_|s2re0 | i eet 


MULTI— USE | 77-68 158 






= 





OO0|206 
OO! 206 


REF PSC. 








| a | AON CeC0U/T BOARD ___—_—id| 00/209) 
[aaa (Se eee ees Ee, 
CAPAC! TOR T,4.7UL, (OVL/O% 
(Sa Ace eee eee) 
a Tae era Ree) ST 
INTE GRATED CCCUITSPESIA 
(aire es (ee eee (eRe, 
Cea Eee ee enn eee 
| | 7AG.LNG.CANGE __——=«dN 2000304 | 
eee Tier eee eee eee SS 













REFERENCE DOCUMENTS | i eveL 


SCH. DIAG. 001207, | 34 | 


oo1z08_| 1004 
| FABRICATION | 001209 | 1004 | 


Peripheral Systems Corporation 
a subsidiary of MEMOREX CORPORATION 
















/MATERIAL SEE B/M INO oo1206 


TOLERANCE 
UNLESS 





2 PLACE DEC = 












NOTES: UNLESS OTHERWISE SPECIFIED 





















3 PLAGE DEC = 2 
[1] ENGINEERING CHANGE TAG (200304) MUST CASE DEPTH [| SS*«@Cs«THERWISE P.C. BOARD ASSEMBLY 
2. COMPONENT HEIGHT NOT TO EXCEED .350 TREATMENT AND /OR - 


DETAIL 


APPRO ye 


eae [a7 





EDGES 
BROKEN 


001206 ones 1S 














RELEASED FCR ASSY| DA!E ICHANGE NO| DATE |CHANGE NOE 


200490-60/~ 3-13-98 14, me 
6308 ' | 200495-50~ |3-21 58 34 - Ed 
200762 _—, [rie | 158 — io 






[202032 [wwe] 219 
Cre cof 800 


<9) 
O 
iN 
O 
© 





| DESCRIPTION 















PART NO. 

P| AeNTlo CLOUT BOARD =| 00/209) 
ass ee a ee a Pee Peel 
[| C/___ | CAPAC/TOR: T,4.7UL, IOV 210% 
rs Fae ee eee eee 
ae Eee ene Eres 
IN TE GRATED C1ECUT SPGS9A_ 
7 et eee eee eee eee 
I ss eee Ne ek eek a ee we ee 
[ ———— «| 746, 4£VG. WANGE 200304 

ee Dee ee Cees Breen 


QOI206 












RE; ERENCE 
SCH. DIAG. 
ARTMASTER 


DOCUMENTS 
oo1z07_ | 34 | 


[ooiz0s | s40_| 
| ooiz09 | 540 | 


- TOLERANCE =‘ [2 PLACE DEC = Peripheral Systems Corporation 
UNLESS = —— a su.sidiary of MEMOREX CORPORATION 


OTHERWISE 3 PLACE DEC = | | NAME P.C. BOARD ASSEMBLY D 


. | . —oesion] _ |TvPE | | 
CORNERS es : bas 
mR Jee 7 i -_BROKEN . MAXT ox 9 72F Voraw | Cer] /-22-68 
oOI206 -. RADI UNLESS cere! (ccs gine aioe GL ised cae 
| ass | - | OTHERWISE NOTED . ee ee Ve 











MATERIAL SEE B/M No 001206 


NOTES! UNLESS OTHERWISE SPECIFIED 


[7] ENGINEERING CHANGE TAG (200304) MUST - _ [CASE DEPTH 
REFLECT THE LATEST ENGINEERING CHANGE AARGNESS 
NOMEER: | | | SURFACE 


2. COMPONENT HEIGHT NOT: TO EXCEED .350 TREATMENT 


foor206 | 











+LOWER | B 
-STROBE | C 
+UPPER | D 
f OOI6O7 
—DELAYED NULL 
C + RESET C 
| PRESENT | E 
ADDRESS 
REGISTER 


NOTES: UNLESS OTHERWISE SPECIFIED 

|. IC’S 1.2,6¢7 ARE SP620A 

2.1C3 1S SP680A 

3. 1C4 IS SP670A 

4.1C5 IS SP659A 

5. CONNECT ALL IC PINS! TO GRD,PINS 8 TO +5V 








TOLERANCE Peripheral Systems Corporation 
UNLESS a subsidiary of MEMOREX CORPORATION 
fcase veptH| OTHERWISE pruceoccs Fame ISCHE MATIC DIAGRAM 
teeter | carvers Pouring oe ee a i 


a 
o01I607 |C = jwsioe Foca [MCL eo fora EBS. [zac 
| aes ormemmse note | avon | ttgat ee openece VLE leraaves 





001607 | 













De 
» >] 

my 
Bo 


Pisces | 
50e 
SOCSS 
SCS 









uN 
it 









TED Gee UIT 
CecuitSre? oo 
NOTE RAST T £5FCSS & 


: 


20030 





TAG ENGINEERING CHANGE 


| | Pp Phi Pop | 


| 
HUTT 


NOTES: 

[i> ENGINEERING CHANGE TAG (200304) MUST REFLECT 
THE LATEST ENGINEERING CHANGE NUMBER 
COMPONENT HEIGHT NOT TO EXCEED .350 


(3) CG cet 901609 MUST BE alr E.C LEVEL 1672 








5 ear [20049550 ye, ITI 2 
Se , MULTI-USE "Arig, 219 , © 
jo eas ec ee +e, gi ara aaa a Da f ae. md ° ie he . oO 
6 “ago! 493 | | 8 
HANG, 1CO4 | 
200304 [1] 
















RELEASED FOR ASSY| DATE CHANGE NO CATE CHANGE NO 


200490-60 <7 ww, 104  DEL70 1672 


O0l006 






LEVEL | 


J°3 


REFERENCE DOCUMENTS 
SCH.DIAG. _[OC.60. 


ARTMASTER 



















art wance He. 3 Periphera: Systems Corporation 


a 7 ae cee en wf cuts a ate ot MEMURER CORPORATION 


NOS 
veut PC BOAND ASSEMBLY __ 


“Whe DETECTOR 














Weer Qw'St 








NOTEL 













erm em 













Pn ‘ oS CH. bt MAL DES Gn TvPE a, 
EDGE: ae SED GE, | CRE RS a DE TAH - ace 2 / j 
AROKEN We wart- to . a Age 
Aes Que ty MOL eevt “w DA ane 
RAD» UNLESS wee ‘bi eee 
ry dPPR.- gi ae : oe ng ig me F fe +se & is 8 










THERWISE NOTES 


iO 
O 
oO 
O 
tO 














USED ON _ | RELEASED FOR ASSY DATE 
630A  |200490-60 ~ |s/0s | 104 | 
| poet 





DESCRIPTION shar ke 


PRINTED CIRCUIT BOARD OO\ 


2 


io 
OQ 
~ 


630B  |200495-50 


a a 
[MULTI-USE [Jil 
are eae 





Cc CAPACITOR 4.7 UE 1Ov, 210% | 1S1124 


= 


1506S | 
\S0656 


TEGRATED CIRCUIT SPZZ0A 
NTEGRATED CIRCUIT SPZRBOA 
NTEGRATED CIECUITSPETOA 

TERATED CIRCUIT SPES5SA || 15065¢ 


Ci.2Z,6,7 
ics 
ic4> 


ra 
wi = | 


_— 


a 
oO 
& 
Ww 
as D 


TAG ENGINEERING CHANGE | 20030 


: 










OOIKO6 









NOTES: UNLESS OTHERWISE SPECIFIED 







[1.] ENGINEERING CHANGE TAG (200304) MUST REFLECT Ec. 
THE LATEST ENGINEERING CHANGE NUMBER | REFERENCE DOCUMENTS | LEVEL 

2. COMPONENT HEIGHT NOT TO EXCEED .350 — SCH. DIAG. JOOI607 
ARTMASTER |OOI608 O 


FABRICATION };OOI609 
TEST SPEC. 















MATERIAL SEE _B/M |N.OOI606 TOLERANCE Peripheral Systems Corporation 
We ee ee UNLESS a subsidiary of MEMOREX CORPORATION 
case vertH]SS~*~*~*~*~*~*~*:*C*«CERE smuceoe= Pew] RC.BOARD ASSEMBLY 
jwwoness [SC*dS ES NULL_DETECTOR 
Fs 

TREATMENT 


NB On. OUTSIDE MAX pesion | | fre 


BROKEN 
OOI606 C feneck [MCL lewe-o8 [omw [DA | 
RADIF UNLESS ex. [oie-ot 


O0I606 





















/ DESCRIPTION 
PRINTED CIRCUIT BOARD 









eS 
L1eeq | 


Cc [CAPACITOR 4.7 VE IOV, 410% | 181124 





aos 
C1.2,6,7 LINTEGRATED CiRCUIT, SP6Z0 e0esr] 
ICS [INTEGRATED ARGIT, SPEBO 
IC 4+ EGRATED CIeCUITSPOTOS 
ic. TERATED CIECUIT DSPO59& 150654: 


> 


: 
p 


PART NO. . 


rT 


—_ = A 
—_ 





lo 





TAG, ENGINEERING CHANGE 


P 









NOTES: UNLESS OTHERWISE SPECIFIED —- : 

|. ENGINEERING CHANGE TAG (200304) MUST REFLECT 
| THE LATEST ENGINEERING CHANGE NUMBER 

2. COMPONENT HEIGHT NOT TO EXCEED .350 






REFERENCE DOCUMENTS 
SCH.DIAG. [OOIGO7__; 
ARTMASTER 
FABRICATION 
TEST SPEC. 





















OOI609 
a 






MATERIAL SEE B/M [NO-OOI606 TOLERANCE 2 PLACE DEC = Peripheral ‘Systems Corporation 
ome | PC. BOARD ASSEMBLY 


OTHERWISE 
Ra SSR Olin hd 


NOTED ANGLES + NULL DETECTOR © 


CASE DEPTH 





HARDNESS . | 7 as 
M 
TREATMENT AND OR Pee ae scale-| 2/] 


fooisos | 





) 








OO0I606 


OOI608 | 


’ [3 PLACE DEC = ‘ 





bp} 


; ; EDGES (TAIL a 
BROKEN —. J INSIDE MAX a 
yf Be OOIGO6 C me eck (MCL lee o fomw (DA: [ad 
a e RADII UNLESS ae ‘ 
; : ann is OTHERWISE NOTED  fevpro Mey [a race {CHECK {RSE 1o-10 oS 


Oe ee ee - t wrath ference TI wrsv th PW Rete SNA ee ER 

‘ 
u : Il 
, re ee = 

’ ! o ome p) 
' ’ { : | nla 1 

. oH j fat iw pas 

4 
° 





ini 
BO & 
B me 5 





“OO1427 













ECGES 


as | : BROKEN ; INSIDE MAX bP RHLOK ae 
OO% 427. J | 001427 | G RADI UNLESS _ aD oe 


OTHERWISE NOTED 


+ te ee ee a PS : 3 eae ee eee aoe: 





2 acre IF | teeeel | 


qmmen + @ par ene ous 


| r 


PaO, tlt sd > sete Oa we are npnennnd 


}» 






+18V ~ 18V 
R5 
R2 | 68! 
+18 
one ra 
R4 | 
, 75K TP4 TPS 
. cws o 
SERVO FWD 
| C3 N FWO ORIVE 
VELOCITY FB I _— 
Bi 35V 
e- 
IC} 
MC 14296 
SERVO REV ever; 
10 wade = 
VELOCITY FB 2 ' 
7 
: ansei8 
— XN J 
: P | REV ORIVE 
~18 VOC 
+18 VOC R2I 
15 R22 
1/2 W 
a 5 To 
GRD 
@ 
TPI 
NOTES: UNLESS OTHERWISE SPECIFIED MATERIAL TOLERANCE |apLace dtc = | Peripheral Systems Corpore Misa 
1. ALL RESISTORS ARE IN OHMS, Yowti% : Geese ERASER Sieh ois sh wees es Cenc ees 
2. ALL CAPACITORS ARE IN MICROFARADS Joase oem | : | OTHERWISE 3 PLACE CEC = pS ME POU REMAY IC c C SAGA AM 
3. Qi AND G2 ARE 2N2907A. - lecacec 3 : NOTED ANGLES “Po: SERVO AMPLIFIER 
| | LSURFCE | Re - pis:cn] yr [3/44/¢3! TYPE Be 
t Nik 
ETREATMENT i ree, AND / OR pain sad Ce | SCALE | NONE 


Mivley [OM If te le-ses 





ee ee ee 


os Sets 7 Montene ; ’ .e ‘ «7 - ” e on » a6 : Rae ms oe bk ate ere ete! 

ee oe ord SO Ne te Ose AAA DORM Oe = OF OD OY OO EOD GY GORI Rh Ot OS oy FeAl + NPR TING, NA. Mir e-on.ce eat RTT NINDS IP tees OM At AED, AN. LI op + Pe renter we i 

: : 4 

Dev100{ | . oe | 

C a bees ¢ ry 

pe eke oh vege e eves , ¢ cy . 
‘ eA : iw 
. us as a) _ ry) 
wfof ofall ys | | woo 12 1% oa 
: . = a) 4 ; 
| ‘ ; i : ‘ : : | . =o = > > ~ 





ER 
2/i 


PLIFI 


é 
as 








As 





mR OOO fa 4 








ws 
sw 
aA 
eat 
i 
{ 
> 
— 
t 
ae 
of 


ne | 10} «oO w 


FERON 


ap eine a? — 


c—--- 
qr 


=f fy 


PERE ay & 8 ke 


iO a 2 aaa aa sei Padi laa wel ln ee eo 1205 | 
gn yooge OO O trent 











oRene ‘ VUUK 





\. 


oe ee Oe cemene Tomy tere © 


UES | 
neh eg 3p a if 


ina qh 
adr? 


if 





OO!1426 






NWO849 ,4 PLACES 
110080,4 PLACES 





ence | 


Z LELEMILL TL DEL ELEDs, 
aiou C 








rm peer Ty headache aan ine aah eee a) 
& ‘3 




















fos es: 
| wi Je i cin oO oO vy QQ: A aw] fen) “) Oi ahs o3 os "Gy er J) ome 
WO lie —| te Bes vw OM OMA OND Y =~. oO 0, a tas OQ 
re ee MOD NM NMAMNDOMMNMNA NDA OO 'E 4 z 
6919 19,10 Woy ww Www ww wow Ww WO peared rv) Ae 
=<) —_ — Esti ad _— Someta Go baat — bra ey ~—_ —~—_ — ——_ om Senate 
ea ie i ee eae enhes Se re, rae, leas ay “w., ae ee tent en ree one te ata REAP ERO : oO = 
‘32 al st +2 ; 2 a: 
Bite | 1 5G. Fee ee RR Ee Shh | OSE 
pap > CN, Shot Sa nat ~e ae ; yew ¥ one ° 
36 9t $l ed thas ony oa. 
De | ‘+t ot. . e oe \ 23 = es se 
4 ; . i] a “ * « on os s x ¢ ‘ a 
Ppt del TE) | xe wyeee xe See AE! y -#fu a9 
1 AO GD, Joy fag: Me Fa lP COCBMeP AHYd 7 yy 
{>i ©. j Heo fey! SN &> Ws: PN = _ o « toe 1 te WO $3 ad 
eS v! 5: Ow: at a) Pe ae of ~ &S2~— wet : a are, 4 
* w at cata | SC <p -2 2 - bd ” 4 
oP aS 1G) 'o oF xx ex eX ¢ & a3 & 240 4 tio 
Yee ed } a) no = « ae OS < 
wat zl gee Of Ber Povs L-q 95, ¥ 352 8 
ae ee | ag i oe” N¥VGSOQ*¥ gas a & ee - oO xX 
os ! 4 4 - | lal asd ° ° x ‘i : 2 * < 7 : c ‘ ~~ xs 
a MS pe =) toe, - i te ta o “ ty tO tas 4 wd 
cata tee { 5) «ala ee ~ % 3 yy a7 { oO ¢! td a > | om oc 
need ra iO OO ae ee a at, » « O 2 - } 
| PON Ah oc oy oO oe Vie & oe 2 
sae Oo So eels r- oa = ‘ a te -9 as ag ~ a 
LO fo, (An ee : ee i) Orr + Oo 4 
ee wee ee a We) Ym 6 6 6 oe 6 oe YO Ly, aan a z 
a a tad, {*:t j * $e! ° ee} }~ — & 
on boi Ok wo | Wo «wh ¢ 139 8 x gw 
; red, he ae OO W ul 2 tote 2) © oO 
UO [Z, ieee oo oc ; x “Zo ee ae Saas 
> oy fee id Sale ae are ree es ice da Pe. Sere ae ren etre et scemnaedintn asta teint tte oe te A re) | ond ul . 
{ ; . Ol : : Z W oi “ a 
let wy = K ac oe ayy Oo 5 a 
ae ~ 2 Sr tuys SOOO R ‘ age re ae we % 
ai cy Q: a (. ee x ae cae t a a Oo 8] a dad. 
af Zé cy © ub. f2 
‘ te Fr Ow — Q «<{ }- 
a?) 


20, 
2 
3 
4. 
5 

















mee 







rN L00155! feomdf 88 | | tn 
2 Ee ees 
— (eine! SR (i RE f. 
= ae rn Se ea | 
. [ra I RE 


—SLOW FWD 
| + FORCE COUNT 
—- FORCE COUNT 


+5V DC 
— FORCE SEEK 


GROUND 


READ ONLY 








O 
O 
On 
On 
N 


— SELECT UNIT € READ ONLY 
-SELECT UNIT 


-~SEL ERASE 


—-READ ONLY ERASE ENABLE 







NOTES:UNLESS OTHERWISE SPECIFIED — 

1. ALL !/C'S ARE SP680A 

2.-CONNECT PIN | OF ALL 1I/C’S TO GROUND | 
3.CONNECT PIN 8 OF ALL tvc'Ss TO #5V0C \ - | TOLERANCE Peripheral Systems Corporation 


a 


001552 |¢ a TALE lesa 
omenmse worn | farm [ad |e -Pcalonec [KC5* [ralunea| 


UNLESS = a subsidiary of MEMOREX CORPORATION 
OTHERWISE priaceoes= Pram SCHEMATIC DIAGRAM 
FORCE SEEK COUNT | 





001552 | 


y 









P S.C. 
DESCRIPTION 


PRINTED CIRCUIT BOARD 





[CAPACITOR, 4.70F, OV T1O% [i Si1Z4 
CAPACITOR, 3.3UF, iSv F1O% [151122 


| CAPACITOR,.2Z2UF, 35V t1O% IS1098& 












































NOTES: UNLESS OTHERWISE SPECIFIEL 


D [I] ENGINEERING CHANGE TAG (200304) M!'ST 
REFLECT THE LATEST ENGINEERING CHANGE 
NUMBER 


2 COMPONENT HEIGHT NOT TO EX°EED 4&C 


3. AFTER SOLDERING TRIMMED LEAD HEIGHT 
NOT TO EXCEED .063 


OOI55! sis | 
u = , 








OOI55| 
: 
OOISSI 


200304 [1] 









i 
i 






REFERENCE DOCUMENTS eye 
[sth pias. 001552 | 8 


8 
| aRTMASTER |OOI553 | 580 
| FABRICATION 1001554 | 580 


Peripheral Systems Corporation 


subs:d ary sf MEMOREX TORPORATION 























CUR MERD 
1 eae f 
AND OR 
PrGbs 
Eh KE, 











1 
Ral’ GNLESS | 


OTHERWISE NOTED | 






ooldss} = sd 






—— 


2 | | 3 . | 4 5 
DESCRIPTION PART NO 26 a : 
: 4 - | 6-17-68 

[——— | PRINTED CIRCUIT BOARD __ [901554 1200490 Eo | ss | 
200495-50-[suris| 158 | 

“Tie-eal 219 | 

CAPACITOR, -2ZUF, 35V £10 % |ISIO9S ica] aaa aaa 

[INTEG CIRCUIT, SPEBOA 


C1 (CAPACITOR, 4.9UF, IOV TIO%[iSiiZ4 
C2 CAPACITOR, 3.3UF ISV TION Sii2e% 





OOI55| 





[ TAG, ENGINEERING CHANGE 


200304 [1] 




















| 









REFERENCE DOCUMENTS 
SCH. DIAG. 001552 88 


| artwaster [001553 | 580 || 
TFaarication [001554 | 580 


Peripheral Systems Corporation 


aoscbs do ary of MEMOREX OC UYPORATION 


a6 | P.C. BOARD ASSEMBLY. 
_FORCE SEEK COUNT > 


TYPE 


| 
{ 
| 
i 
J 
be 
pee 
i 
| 
io: i? @ | 4 H 
EA Sia 3 A) ; ! 
' 1 ge a, MA ye SS ae , : ; 
y F oy Ae, } oe 
i i-- 2 ry ane ! - yt 
) 
O 
O 
vw 
» 










NOTES: UNLESS OTHERWISE SPECIFICL 


D [LL] ENGINEERING CHANGE TAG (200304) MUST 
REFLECT THE LATEST ENGINEERING CHANGE 


NUMBER ma 
2 COMPONENT HEIGHT NOT TO EXCEED 46C 


| OOISS! C 


Se 
















OUTSIDE 






i 
INSIDE 





uct | 6Mefb2 . oRavi 





















RELEASED FOR ASSY 
FOO serves! 104 | | 
ae 
ee 
Rested 
Vee 





O VELOCITY 


+K6 DRIVE 
—- DETENT LATCH 


+FIRST SEEK 
OR HEADS 


EXTENDED + DETENT LATCH 


+K6 DRIVE 
+SEEK ENABLE 


— ACTIVATE DETENT 


+ REVERSE SPEED 
DECODE ENABLE 
FORWARD SERVO 

BYPASS 


OOl6le 


— REVERSE 


HOLDING CURRENT 


+ FORWARD TO SERVO 


+5 VOC 


C | +FORWARD SPEED 


GRO DECODE ENABLE 


NOTES: UNLESS OTHERWISE SPECIFIED 


|. ALL RESISTORS ARE IN OHMS,I/4W157 : | 
2. ALL DIODES ARE IN4148 ppeageee eesueitee se eee pOrtOn 
3. ALL TRANSISTORS ARE 2N3568 OTHERWISE priaceoees ame SCHEMATIC DIAGRAM 


4. ICI IS SP680A 
. 5.1CS2,3€5 ARE SP659A 
| 6.1C4 IS SP670A 


. ) 7. CONNECT ALLIC PINS | TO GRD, PINS 8 TO+5V 
OOIs6|2 | | 











| Ci,C2_ [CAPACITOR,.1UF, |OOV, 10% 194151 | = 
Oo Pee 
ae eer eee eee ‘o) 
ae ote eesti 
INS | | 150834 | 
a ee ea ae 
y+ RI |RESISTOR,IK, (/4\425% / 151483] | ? 
RESISTOR, 750.20, |44W, 25% 15 1480 | 


| R32 [RESISTOR, 3.9K, [/4W, 25% 1151497 





fai, 2,3 |TRANSISTOR, 2N3568 
ea, ie 


ee ee. 


eres | a 
INTEGRATED CIRCUIT, SPE8O0A 
(€2,2,5 [INTEGRATED CIRCUIT, SPES59A 
| C4 jINTEGRATED CIRCUIT, SPG70A " | 150655 


4] COI6I4 


TAG, ENGINEERING CHANGE 200304 





CTT Ts 
| 
| 





REFERENCE DOCUMENTS |, &5, | 
SCHEM DIAGRAM OOi6l2 | 161 | 

APTMASTER 001613 
NOTES: ae ae 


[2] ENGINEERING CHANGE TAG (200304) MUST REFLECT | 
THE LATEST ENGINEERING CHANGE NUMBER, | : 
COMFONENT HEIGHT NOT TO EXCEED .350. 

Cl & C2 MAY SE MOUNTED WITH BODY PARALLEL 

ete, ug Re OM a, TO BOARD IF NECESSARY TQ MEET NOTE 2 REQUIREMENT, 
yet ey, A OTHERWISE USE 050 MAX SPACER UNDER CAPACITOR BODY 
- | DURING SOLDERING, | 

[4] Rce.BOARD 001614 MUST BE AT EC.LEVEL 1590 














Nh 






TECHNICAL AP WOVA: 







CORNERS AND Of 
EDGES BROKEN 





| TADS ARS a ooo Sa a 





- ‘ 
ae 
«a ‘ % 











HHANGE YO 


RELEASED FOR As © ses ete S| he 

1200490-60~ jo-1- 8, | 104 | 04 ae 
PRINTED. aes 200495-50-|eaeeq 161 | | 
CAPACITOR, .iUF,Z5v, t1O%| 150980 u-19-| 219 ae 











CAPACITOR, 4.1UF, IOV, T1IO% [1 S11S4 /-2-70| 580 



































DIODE, IN4+I48 — i508 ees SaAae, a 2 
RESISTOR, | K, Yaw t 5% [151483 
RESISTOR, 15022, /4W T5%|I514 OBO 
RESISTOR, 3.96, “WF S%iSI4D7 
pane, anes 200304 [i] 
IQL2,3 | TRANSISTOR, 2NB568 ]|150730 
ical INT eS CURSO. Se Sho’ 
IC2,3,5|iINTEGS. CIRCUIT, SPGS5SA 
tC+ JINTEG.CIRCUIT, SPGTIOCA 
| ———— | TAG, ENGINEERING CHG 
B 






































































































| 
EC 
REFERENCE DOCUMENTS 
oo16ls | S80 | 
OOI6!4 SEO 
~ .OOI6II Peripheral Systems Corporation| ! 
NOTES: UNLESS OTHERWISE SPECIFIEL ae entre See eae) ie ee © | 
D [A] ENGINEERING CHANGE TAG (200304) MIST OP Ce BORRD ASSEMBLY 
REFLECT THE LATEST ENGINEERING CHANGE DETENT ee IT 
NUMBER Pe ge TR 











2 COMPONENT HEIGHT NOT TO EXCEED EC 











2 3 


VUILOSI at 162 1+ T+I7T-CF| LATA FB 
V2%oel $25 G 1523 J 
sical ZO ee ae | 

Ee | 


001342 
001342 
0134 


O 


Akl es Sa Pas. _ % Peual 203 


_IA 


L2 
150 UH 





+isvoce 1 Q b | 
| | | a3 
Cl | | : ‘@ 2N2222a 

0082 





TP 

100% 
our 
100V cs 

Tv 
+1C3 
Pe 

35V 





 NOTES:UNLESS OTHERWISE SPECIFIED 
4, ALL RESISTORS IN OHMS, !/4W,tS% 
Z. ALL CAPACITORS ARE INL MICRO FARADS 
3.ALL DIODES ARE IN414¢48 


e — ; 











Peripheral Systems Corporation 
‘g subsidiary of MEMOREX CORPORATION 


SURFACE ‘ 
TREATMENT 





RADH UNLESS 
J ; i ; : OTHERWISE NOTED. 


er settee Metin ten the 


eae ena ae = ae meen mY eneinne enantrenasiwegnenceneEneareien eget en aw oe 


| 001341 __ 
= 









Bl Aig tee pants : 
wid be oF rote foot 


200400 ~ €O~ he tus '4 an 43 47s 
200495 - 50~ auss 34 ta ~. 569 

| \an22§ 155 ‘Av yo 848 
Seer 368 203 iar to INGE 


150374 (SWAGE FARSIDE) 
2 PLACES . 
























/510C2 
/SI(O96 
$4245 


451020 | 
421/020 


| CAPACITOR. nA. 0082 EON. 107 
7> SUE. SOV, SIOG 





001344 



























C, 4 LF, 25VLIOS 









CAPACIIOR »F. 22U4, SOV: 2/0 Fe | 151147 
DIODE IN ALAS 150834 





(NOUCTOR, + $0 CM. LE Sm 


POTENT 1 OME TER. SOON. IeW 1 /S 2405) | 


LESPSTOR. COMP? E. 2K, 14W2 571 /51S5OS5 | 





4, THM SA|/S/4 IO 
| 2H AWE %e|/5129O 
-— i SR AAR STN S18 OE 
3, SAM, ESN SE/AIF 
aco S/ML. 74W 25% | (57452 | 
a eee. 9./4, '4W625 TAS S/5O@ 
E | #4OR. m4 
Shs AW, ISH 


ooo 


CLSIST OR, COMA 10 21 ‘12 2 S44 












TEAM ENTOR, 2V 222 2A 


OOI34I 











C a ee EE ety 1c 












5. MUST CONFGAM TO ENG SFEC:FICATION 1245 aT EC 
LEVEL 848, | | 









PL RUTARD ASST MB_Y 
TRANSCUCER OSCILLATOR 





2/i 


. a - 
.* C2 Opn oo 






RN oe NE SRR I ie nn a ARR eR EEE Ne nn ene om me mn ae 
LLL LO ECCLES LACE LO CLOT CE I A OLLIE ECT DA BOI CS AI ae AN aren et rr et ft stl geireniteenae tan ener He te _— 





{A ASANO RE—TTIba Hoge “pres oem 


—{ NOTE = | ates 
2 a“. eres ~ ign Be : : eR ieee’ Coen ak nS ae b 
| [TL] ENGINEERING CHANGE TAG (200304) MUST REFLECT RFFERFNE DOCUMENTS |, eyo) | 
|) 2. COMPONENT HEIGHT NOT TO EXCEED 350 | cee [6343 848] | 

3 GI,92,93,06 HEIGHT NOT TO EXCEED .330. Loe RT a tb Ed : 
A} 2.C. BOARD 901344 MUST BE AT EC LEVEL 848, 


rele + SRO CI OR EON NY UR RET RI Se et 


001342 


CPi | 


L2 
150 UM 


+10vOC Q 


C7 
22 
35V 


c8 


3sv 
| croft J 
Cc 


NOTES .UNLESS ,OTHERWISE SPECIFIED 

1, ALL RESISTORS IN OHMG, !/4W,t 5% ~ 

2 ALL CAPACITORS ARE IK) MICRO FARADS 
B.ALL DIODES ARE IN4GICH 






Toorsa2 | 





N 
a 
nm 
OQ 
O 





‘© 2nezzea 


TOLERANCE 
UNLESS 
OTHERWISE 











RELEASED ORASGY] OATE_[UANGE nol BATE [BUANGE WO] 
WN 
| 00134) faery] 14 ipvzee| 249-4 Lg 
AE] 34 Mei, 848" |e 
VeveM cS 2 See Oo 
Maal 203 | | Ud 
Juries] 249 |] 12 Ja 
Lei J 
OuT 
ZIOKNg 


001342 
a Cc 


Peripheral Systems Corporation D| 
e subsidiary of MEMOREX CORPORATION 


Mame | SCHEMATIC DIAGRAM 
TRANSDUCER OSCILLATOR |. 
eemse pees ee 
once [fiom lois loom egg | 
porno LET [7 oP teen [KAE Vaws tl 





DESCRIPTION 


PRINTED CIRCUIT BOARD - ee wie 
CAPACITOR, 1, .0082. UL/0OV.107%\/5106 2. 
Wy SUF: 35S Vs £10 %e| /5/O9G 
fo Ps F7AL SOOVES%|/5/ 2/5 
ae 


DFE. .OVUF. SOU t/O% _|/5 7020 


/50997 
CAPACITOR 171 22h, BS Vi t/OYe | 151187 
be eae ee 
2 
eee Ee Eee i RR CD 
| MOYCTOR, /50 UM 2 & > __ 1757390 

a ee et eee 

SSIS OS. 
757499 
Pf 2 wt 5% | 51490 
a Yom §%.\ 157483 
ie aaa BKi YAW tA STo\ /S/AP4 
TS a ts | 157482 
PT 4M 25 %|/ 5/500 
Py SO eS 15/465 
Ke 8/500 


ROM \ RESISTOR, COMP, 10.2 "fas £ 8d / $1579 


TRANSISTOR, 2V 222 2A | 
TRANSISTOR. 202907 

A ae 
TERMINAL, TURRET 


LNGINEERING CHANGE JAB 


REF. 
DESIG 





ME. G 
PART NO. 


PLD ENG PULA, ETAT EE NBA ISIN 


O01 S41 


Ch 2 


C4 


CO 
C728 


» 


#O (53 4O 


N\ 

rey 0 
rey o 
p : 
® rN 


AS 


Ag) 


ISOTCS 
SO765 


2 3 


R = | 
Nw » » » ~~ N 
SE) BABARRBSRG! fy 8 [SPR eR! Be 


ThA: 2@ 


ml Id) tA 
a 
Ww 
NN] 
Lisl is 


NOTES: UNLESS OTHERWISE SPECIFIED 

(.] ENGINEERING CHANGE TAG (200304) MUST REFLECT 
THE LATEST ENGINEERING CHANGE NUMBER 

2. COMPONENT HEIGHT NOT TO EXCEED .350 

3. @QI,Q2,03,Q4 HEIGHT NOT TO EXCEED .330. - 


bates : 
Loren oer AE CARING NGO tet EME OR Ne ON AEC PIRATE ES RETNA TORY OE UN EIR EL ORR ORIN ITU IIE RATE CRANE RA OTC REGIE TERE 5O ACOA TE AI SEN SOE APRA ESOS OAF IY TORTS GR PRS SORRY ERO RRS FRIED PRL PONE. SA LIP AGI PIPES = 


01341 


PRT Lanes WATE 


a uoines 


r 


a 





OO134| 


‘ 





MATERIAL SEE B/M 


An LT A ATO AE gn IOS REN ae 


‘ 
t 








150374 (SWAGE: FARSIDE) 
2 PLACES 















REFERENCE DOCUMENTS | 1 cVEL 










001342 
001344 843 
TEST SPEC. 


001345 







Peripheral Systems Corporation D 
a subsidiary of MEMOREX CORPORATION 


name TPC. BOARD ASSEMBLY 


ANGLES + TRANSDUCER OSCILLATOR 


eee 
pean sn 


DETAIL 2/\ 

inNSICE MAX H 

ee Sat beet eae paw TO Var oO 
apPRO We. SPW. “kel CHECK Lt th spy 6, 7 


TOLERANCE Z PLACE DEC +: 
UNLESS 
OTHERWISE 


NOTED 












3 PLACE DEC + 








CASE DEPTH 


HARDNESS 



















CORNERS 
AND OR 
EDGES 
BROKEN 





RADI! UNLESS 
OTHERWISE NOTED 


5 





Coe 32 , | sa | Santee Ae Len ee ee Tee; SOP ea 
RELEASLO FOR ASSY | DATE CHANGE NO! DATE !CHANGE NO 
200490 -60~ Mersus, 14 Genigad 473 






































eA 200895 - 5O~ pur2lst) 24 Nate 569 ~ 
OC IS . ex22¢§ 155 M2 fo, 848 J 
OQ RE | ME. G. Sern iab_203 S 
A © | DESIG DESCRIPTION | PART NO. BAG, ae eae A 
| |————— | PRINTED CIRCUIT BOARD | OO 3-44 He SL 
CAPACITOR, NA, 0082. U5/OOK. 10%) 5706 2 a aaa FARSIDE ) 
7, ./UA3SV, S1IOZ| /5/O9G L 
ca | | iB a SoouzSnl 57275 | 
7 i oe OF, VUE» SOU 1/0 % 4/51020 
750997 
. CAPACITOR 17 2204, 35Vi t/OYe 
RE: (Ere ee ener cere ee, 
CEA? 
eee hens 
/NOYCTOR, / 50 LM LE Ls 
Raa a eae, 
7 S15 OS 
757499 
aS [3 
a7 L514 74 
(5/452 
LbOL2 AWLEY| (5/4O5 
ey; VS YAM P$% 1/515 00 
R1OM | CE SASTOR, COMP, 10 DLs 2a Ws 2 8h (5/57 
ae 
TRANSISTOR: 7V 222 2A 
| 4 | 7AMSISTOR, 22907 | OO|34 
artic ) 
LTA2 | 7ERMMAL, TORE? /5O3 7A 
facet coe | 
| | LWEMELERIG = CHANGE TAG 
a 
ee ee eee 
C ee Cee ree re: eee Cc 
ee) eee ees Cee ee 
aay ere oer Aeeeeers, 
DAES eee ae SEES 
Reed eee ees eae ee ensn iG Nr 





NOTES: UNLESS CTHERWISE SPECIFIED 
ENGINEERING CHANGE TAG (200304) MUST REFLECT 
THE LATEST ENGINEERING CHANGE NUMBER 

2. COMPONENT HEIGHT NOT TO EXCEED .350 

















REFERENCE DOCUMENTS | VEL 
SCH. DIAG. 001342 
ARTMASTER | 001343, 
001344 
TEST SPEC. | 001345 







mateRiaL SEE B/M [NO TOLERANCE 2 PLACE DEC = Peripheral Systems Corporation 


UNLESS a subsidrary of MEMOREX CORPORATION 






J PLACE DEC + 














FASE DEPTH OTHERWISE NAME = PC. BOARD ASSEMBLY 
HARONESS NOTED ANGLES + T RANSDUCER OSCI LLATOR 
— a en ee ees, eS ee gs a EI Ce et 
/ 5 a | \ty 
PREATMENT CORNERS OUTSIDE | (lactated eC SE acc a 
DETAIL | . SCALE 2/\ 
001341 |C = owen | foo Lear 
a  .. : ‘eo OD 
OOI|I34 | : RADI UNLESS meat ; ak CER GP? Mie BS & 
| } | | OTHERWISE NOTED APPRO [¥* a eGR CHECK |S S/t ‘ny 6. 70 


| 
; 
i 


ato nitemiietmiaehl ethene ee a 


bleed ONI A A eliadi Er RD Us tye Pm 








5 
RELEASED FCRASSY| Dai CHANGE NO| DATE |CHANGE NO 
'[200490-60 ~~ Pre) tal 473 
200495-50-~ |¥77,, |_34 i 
? 22/ v | 155 ! 
Aif¢| 203 










PRINTEO CIRCUIT BOARD O01344 


CAPACITOR, .O| UF,)00V+410%] 151063 
es ed 1UF, 35V 210% [151096 
| UL TRE, SOON, t5% [151215 





S.A0F SOVZNIO% JISI140 
I\UF, 25V t 20% 50986 
CAPACITOR , 22UF,35V X10 Yo S147 


aw fm fe ee ~~ 
> 
a 
~ 
2 
e) 


DIODE, IN¢i48 

a eat ee ee 

INDUCTOR 1 SOUH 2 3% 151390 

POTENTIOMETER, Sk a/4w120H 153408 

RESISTOR, B.2K" /4Awts% l151505 
151499 
51430 


] 
Ve \S1483 
= 


oe ae 
er Es 
(aes Grae (eevee 
ees SS \-¥ a CS 
Pe See ed 
eae ta 
ee Poa 


50 834 


K Si494 
S1452 
RESISTOR 1502 1/4wts% 
| @i_sJ TRANSISTOR, ZN 3904 10735 
1Q2,3 [TRANSISTOR 2N3568 — NNSOTRO 
TIRANSISTOR, 2N3638 50731 

TA@ ENGINEERING CHG ZOO3B04 


51506 
S14603 


_ 


LOols4t | | 
- | 


\ 





















REFERENCE 
SCH. DIAG. 
ARTMASTER 
FABRICATION 


DOCUMENTS 
fooisa®@ | 249 || 
fooas | seo| 


Peripheral Systems Corporation. 
“a s osidiary of MEMOREK CORPORATION 


[Name _P.C. BOARD ASSEMBLY . 
SDUCER OSCILLATOR | | 

ea EA 2 

sei [ar | 















TOLERANCE 
UNLESS 
OTHERWISE 
NOTED 


mareRiat SEE B/M NoQOIS 4 | 






2 PLACE DES + 











NOTES: UNLESS OTHERWISE SPECIFIED 


l. ENGINEERING CHANGE TAG (200304) MUST __ 
REFLECT THE LATEST - ENGINEERING CHANGE 
‘NUMBER | se 


2. COMPONENT HEIGHT NOT TO EXCEED .350 















CASE DEPTH | =” 
HARDNESS || 
SURFACE _ 
TREATMENT 


3 PLACE DEC + 














CORNERS 









: | EDGES a i 
, a , BROKEN jORAW leg |Ze2zfy 1 
OOIS4I. 7 RADII UNLESS — 5 ae ee este ; 





OTHERWISE NOTED 


003 















ace ee a Oe 
| OOIZ6! BA dey| 14 ton] 1146 | 


‘aN 

of Valkd 34 
; 

O 


—_ 










001362 


meee ae ee eee eae ae ees =a sm es D2 ssc s=-ceses aeee ee s ae  ee  ? e 


———-f-»-I8V REG 
| 


RI 
25 Ww 


Aare Peed 


ae 


REF. 
POWER SUPPLY 
008028 





IN4 749A 
24V 


NOTES ‘uNLESS OTHERWISE SPECIFIED 

I. ALL RESISTORS ARE IN OHMS 1/4 Ww, £5% 

2 ALL CAPACITORS ARE IN MICROFARADS 

3, ALL TRANSISTORS ARE 2N4037 

4. COMPONENTS SHOWN IN DOTTED LINES ARE 
FOR REFERENCE ONLY. 












Peripheral Systems Corporation * 
a subsidiary of MEMOREX CORPORATION 
pruceoec= Frame [SCHEMATIC DIAGRAM. 


was = [REGULATOR -18 &-3VDC 
vee wwf (i ee 














P.S.C. 
DESCRIPTION 
PRINTED CIRCUIT BOARD 001364 
CAPACITOR,T..22 UF, 35V.¢ 10% [151098 
C2 CAPACITOR,M,.O047UF, |OOV, t 10% [151058 
CAPACITOR, IOUF, 50V; 150939 | 
Tecate eee, 
CRI DIODE (IN4749A)24V ZENER 150836 
CR2 DIODE (IN941) IL7V. ZENER 150842 
CR3 DIODE (1N 747) 3.6V ZENER 150828 
ee Dae ow 0s oe et 
QI,2,5,4]TRANSISTORS , 2N+037 
cence Sanne 
1,5,6,7__| RESISTORS - [K, 4W, +5% 151483 
ae Seen eee es (Pec eee 
R2 RESISTOR -3K,'AW, +5% 
RESISTOR - IOK, 4W, t5% 151507 
POTENTIOMETER- 5K, 39/4W,1 20% 153408 
R3 RESISTORS - 3.9K, “AW, t5% 151497 


ESISTOR, 1.2K, |/2W, 2 57% 


TAG, ENGINEERING CHANGE 





D 
o oy 


TATU E 
8 


NOTES: UNLESS OTHERWISE SPECIFIED 


(J ENGINEERING CHANGE TAG (200304) MUST 
REFLECT THE LATEST ENGINEERING CHANGE 


NUMBER 


2. COMPONENT HEIGHT NOT TO EXCEED .350. 
3. QI,Q2,Q3,Q4 HEIGHT NOT TO EXCEED .310 


Poors —] 


2 


HARDNESS 
SURFACE 
TREATMENT 


© 
= 
9 
S 


OO!36I 





MATERIAL SEE B/M NO.OO13G | 
jcaseoerme TO 


C 


[620 «202082 — need 









TOLERANCE 
UNLESS 
OTHERWISE 
NOTED 







CORNERS 
AND /OR 
EDGES 
BROKEN 


RADII UNLESS 
OTHERWISE NOTED 





2 PLACE DEC = 


-18 -3 VDC REGULATOR 



















RELEASED FOR ASSY | DATE |CHANGE NO| DATE |CHANGE NO 
QMAR 4 14 | 1-21-70 


200495 ei]e8 Maaco 


i 
a ee 
es ee 


N 
oO 
O 
BS 
wo 
O 


OOI86I 


<i 


11-19-68 ae 


LOOI3GI 











REFERENCE DOCUMENTS], Aye, 
SCH. DIAG. 001362 


ARTMASTER | OOI363 . 56! 
FABRICATION | 001364 | 561 | 


Peripheral Systems Corporation 
a subsidiary of MEMOREX CORPORATION 


ASSEMBLY DRAWING 













DESIGN 
DETAIL 


i a 
a | 3 
_ 
“ae 





| 








t 





Ferme heeemmen ananassae ee D 


DESCRIPTION - RT NC —— 
Nee —— PART NO [exon _j2co490. _|- {| 14 ([rerrol se | 
e308 200495 tt 4 


1-19-68] 219 


t 





DESIG - 


PRINTED CIRCUIT BOARD 001364 
CAPACITOR,T,.22UF, 35V.t 107% 415-1098 


CAPACITOR M,.0047UF, lOOV, + 1O%e 
CAPACITOR, IOUF, 50V; 


O1361 


51058 





00136! 
O 





| 





CRI O1ODE (IN4749A24V ZENER | 1150836 
DIODE (IN941) IL7V. ZENER 50842 |. 
~ IDIODE (iN 747) 3.6V ZENER 150 626. 


-200304 [7] 








Ql, 2,3, +] TRANSISTORS 





1,5,6,7 RESISTORS - IK, Yew, £5% ISt423 









P=) 
~ 


2 O10 a folo 
DID Be 2 
(Aa EN) oF is ™m 
; n 


RESISTOR -3K,4W, t5% 
RESISTOR - 1OK,44W, +5% 


51494 
5i507.... 


RIO _ | POTENTIOMETER- 5K, 3/4W,5 20% 53408 


RESISTOR, 1.2K, 1/2W, 25% | 
Bi ey ee Be ee eee 
a ee ae ee 







































RS 51497 
eee eee 
ae eel 
| ———_| TAG, ENGINEERING CHANGE _—_—-| 200304 
a Ree ane anaes Feanee | | 
rT ie ae OE ey Pee | | 
ee SRS ee Seren OPE 
| ‘ 
fae pan ieee Coreen 
ee eee eee eer 
DO ereah tse att oe sees kee ese one tek, eee. OOIZ6l 
Paechek cee pce nadie oth ee Bw te an ae oe, : 
Deere COR eee Canna me 
ep thre Niet See eka ge Pee 
ea See EE EE, ee, Os 8c 
nel eaten ae nena ete cso Macaes edo eae eel 
eee Eee ene Mane ees 
Se See ee eC RbaE ¢ 
ETE, eRe een bone Pome: 
aan a eee ee, 
ee (a eae eee ae 
Mes sesh eal a Sete Rha SN pg he ae | Ee 
en ee oe ee ee ee ee REFERENCE SOCEM Pye 
7 ARTMASTER | 001363 — 56 
7 : ‘ a 7 oe : —_ FABRICATION | 001364 | 56 
| 4 Niche eee ate ge SN ae Sy ee . - MATERIAL SEE B/M NOOO TOLERANCE ° 2 PLACE DEC. 2: | ‘Puripheral Systems Corporation © 
| | NOTES *-UNLESS } OTHERWISE . SPECIFIED Poe UNLESS . asu sidiary of MEMOREX CORPORATION 
D (1) ENGINEERING CHANGE TAG (200304) MUST ~ fcASE DEPTH [ _ OTHERWISE D 
ew. ‘REFLECT THE LATEST ENGINEERING CHANGE | NOTED _ | 
iii Freee Ge es 7 PD tae se . CORNERS 
2. COMPONENT HEIGHT NOT TO EXCEED .350. ee AND OR 





| | BROKEN 





eee . . - _ 


| 
ee oe 001366 falcb 14 [awal 276 
aoe 

nies 







{ 
\/ SIUM 68 


| 

| foe 
! es | || 
! wacel 87 | | 
| 

| 

| 

| 

! 


OO0l1367 


2N5302 















* | R4 
REF:POWER ;_CRI 3 
SUPELY eee 25W 
008028 SCF" 
; ca it eS 
9000 | } 
| 50V i | | 
a | Sl a 
| | | 
| 2N4347 
| . | | | 
| : ! bod 
Ce ae ie ae FS | = 
| l 
! 7 
| 
— — ae — e5y 1 : 
REG | | 
ee ee Sd | 
Cc : Cl | 
A: ns Te a aie ee fkeeaneene, Cnr | eeeereree enemas eee 4 
"Q5 
2N2646 
NOTES UNLESS OTHERWISE SPECIFIED: CR3 ClO6F2 
I. ALL RESISTOR ARE IN OHMS, I/4Wt5%/ in7sza( 4) 
RSs 5.6V 
2, ALL CAPACITORS ARE IN MICROFARADS : RI5 CR4 
3. ALL TRANSISTORS ARE 2N3568 150 IN7S4A 


e V 
4. DOTTED LINES SHOW CONNECTION IN eee 


POWER SUPPLY FOR REFERENCE ONLY 










TOLERANCE 
UNLESS 
OTHERWISE 
NOTED 


MATERIAL = (NO 2 PLACE DEC + Peripheral Systems Corporation 
3 a subsidiary of MEMOREX CORPORATION 
CASE BE 3 PLACE DEC + 5 RAM 
HARDNESS ANGLES + REGULATOR +18 &+5VDC 
DESIGN | ©? | 374 #| TYPE 
CORNERS = |OUTSIDE MAX 
AND/OR s ~ DETAIL | | |SCALE | pry 











SURFACE 
TREATMENT 
BROKEN 
001367 C RADI| UNLESS 
OTHERWISE NOTED 





OOI13E7 




















meee 
/-———— | pane circus soar Jooi3es 
ee i ee 

| Gl __| CAPACITOR,T, 22UR 35V, 210% 
[—~€3_| CAPACITOR(E, 10 UF, SOV. *70%- 10% 
2A 
oR 


001366 


©} 


selec clad 


CAPACITOR, M, .0047UF, IOOV, + 10% 
So ee ede eee ee 

DIODE ,IN4749A ,24V 50836 

DIODE ,SZ8121%,8.2V _ 

DIODE, IN754A, 6.8V 50846 


DIODE, IN752A 7 50830 


RESISTOR, 470 OHM, /2W, t 5% 


IK V4w, +5% 









51487 
3.9K 4W, £5% | 151497 
NOT ASSIGNED _ 
7.5K /4W, £5% 
SIO OHM, /2W, + 5% 
330 OHM, /2W, + 5% 

-_150 OHM, IAW, +5% 

STOR, 1.2K i72W, + 5% 

W, + 20% 
TER, 500 OHM,34W +207 


TRANSISTOR, 2N 3568 150730 
TRANSISTOR, 2N 2646 ISO729 
TRANSISTOR, 2N3440 


2 


is) 


$ 


FE eaitlaneeleel bls 
~ 
~ 
EL 
© 


SILICON CONTROLLED RECTIFIER OE 


b 





» TRANSISTOR MOUNTING 200718 





HEAT SINK, TRANSISTOR 200719 


3 
LEE 


ENGINEERING CHANGE TAG 











NOTES: UNLESS OTHERWISE SPECIFIED 

|. ENGINEERING CHANGE TAG (200304) MUST REFLECT 
THE LATEST ENGINEERING CHANGE NUMBER 

2. COMPONENT HEIGHT NOT TO EXCEED .350 


001366 
























DATE |CHANGE NO| DATE |CHANGE NO 
3-4-68/ 14 — jll-19-68) 219 
[630-8 | 200495 [e-2rse| p-10-69| 276 | 
[820 | 202032 |e-19-<0) 

, 8- B 


OOI366 
001366 


8-26-68 


a 
-| 
rieee| isa pees] a30 | 


a 


OOI3Z66 | 











REFERENCE DOCUMENTS LEVEL 


001367 | Se 
901368 | Sel 
| FABRICATION | 001369 | 56I__ 
ee 


Peripheral Systems Corporation, 
a subsidiary of MEMOREX CORPORATION 


3 PLACE DEC = NAME | PC.BOARD ASSEMBLY 






















TOLERANCE 2 PLACE DEC + 
UNLESS 


OTHERWISE 




















CASE DEPTH 

HARONESS NOTED +18, +5 VDC REGULATOR 
SURFACE CORNERS sisal rE 
faearwens [| cones Joursine oe eae ee 






EDGES 
BROKEN 


O ‘é | 3 6 6 ( RADII UNLESS 
OTHERWISE NOTED 






271 
a EE 

















-~ FIRST SEEK ENABLE 


— RETRACT HEADS 


~ POWER UP RESET OOIDb67 









: - HEADS EXTENDED 
+18 VDC} Q seeraets Aa cae s Wee 
ee nO 47UF 

tl 33 ic 6V 

+5VDC] A aia SUF a 
Oe ot a —18V 
OU NOTES: UNLESS OTHERWISE SPECIFIED 
Ce ee ™ 1 ALL RESISTORS ARE IN OHMS,IW25% 
ols ye 2.1C1 IS SPGBOA 
5OV 3.1C2 € ZARE SP659A 








-I8VDCI R is, Sees gee 4.ALL DIODES ARE IN4148 
5.CONNECT ALL IC PINS | TO GND, PINS 8 TO + 5VDC MATERIAL TOLERANCE Peripheral Systems Corporation 
a teaess et aah so enae od UNLESS famenc= | a subsidiary of MEMOREX CORPORATION 
3 PLACE DEC + 





[case errH{ | CTHERWISE Inve [SCHEMATIC DIAGRAM 
jeamoness | SSC~“~*tCSCSC«S IGNAL CONDITIONER 
Eo ae REE: OUTSIDE MAX joesion | = | ve 
001567 "eoces ee a ee 
[CHECK | (Za |5-14-49) giorw |K.B.| 5-9-68 
QOIS6 C omenwise-noteo | aren | SAR PET tone [ADF olwes 


















REF P S.C. 
DESCRIPTION PART NO. 





















































































© PRINTED CIRCUIT BOARD  __—fOO15 6 
o CAFACITOR .O1UF, iCOV,£10% 
2 CAPACITOR, & UF, ~ V,t/0% || 
4 CITOR, 3.3UF, SOV, 410% 
. BiSbE, NS4B 
CICOE Z,INTOS 3.4V, 710% 
aes 
eee 
| -& 
| Ro 
| eats 
Py dese 
ae 
| + 
ae 
B are 
Dib an 
ae 
aoe 
yee 
| Pee 
| Rae 
= 
| aie 
| = 
5 ee 
| ae 
| ae 
| aa 
ie 
| et 
| pee 
as 
NOTES: UNLESS OTHERWISE SPECIFIEL 
D [LJENGINEERING CHANGE TAG (200304) MIST 
REFLECT THE LATEST ENGINEERING CHANGE 
NUMBER 


2 COMPONENT HEIGHT NOT TO EXCEED %5C 


2 











wet | ASSEMBLY DRAWING 






| sch pias. [OOI567_| 88 
Tantwasrer [001568 | 580 
| FABRICATION |QQI569 | 580 


Peripheral Systems Corporation 
reg ary 9 ¢ MEM OREM OLR RUE AT OON 


























_ #4 


eee eeeen: Meese en ae Tee eS Rene ee mn Seecnemeo sere mem, 








“ ool44i ky 4a [TS 
y seal 34 | TN 
e wereel 258 | __ N 
8 + woue mua} tees | | dS 
lees ica ee ae 


— RESTORE 


— SEEK COMPLETE 


+ READY 
SPARE 
+5v0C 
+18VDC 

— DC UNSAFE 


—-!teVvo0c 


+ DC UNSAFE 


GRD 


001442 — 


+36VDC 


SPARE + AC UNSAFE 


NOTES“ UNLESS OTHERWISE SPECIFIED 

1. RESISTORS ARE IN OHMS, |/4W, +5% 

2.ALL DIODES ARE INGI4e 

3.1C1 1S SPGIOCA : 

4.I1IC2Z 1S SP LBOA REF DESIG NOT USED 
S. CONNECT PIN 1 OF ALL 1¢'S To GRD R3 

©&.CONNECT PIN 8 OF ALL IC'S To +SVDOC 





[MATERIAL = NO. TOLERANCE Peripheral Systems Corporation 
ett, falene Sead, Ae ot et UNLESS “ha subsidiary of MEMOREX CORPORATION 
fcase epTH]SsS*~*~<i*é‘~*d:C*‘«TERWISE sruscenees Dawe SCHEMATIC DIAGRAM 
fHaroness | eee AC/DC SAFETY 





= 

TREATMENT i 

001442 | C Pag. 
, OTHERWISE NOTED 


De ee ae ca ee 4 i 


001442 | 








DESCRIPTION uae ae. 


PRINTED CIRCUIT BOARD O1444 











CAPACITOR- 4.7UF, 1OV, £10% [5pla4 


(IN4148) — | 150834 


1001441 


Cl 
Ri 


Cc 


yz 
Oo 
iw) 
m 





RESISTOR,).3K, 1/2W, t5%. _ [151630 


5240 OHMS, 1/4W, 25% [151468 


5.6K, 1/4W,t5%  —— [ISISOL. 


Pee aoe 
270 OHMS, 1/4W, 5% {151469 
Se ears 


RESISTOR, 3K, /2W,t5% ~~ 4151638 


INTEGRATED CIRCUIT (SFETOA) 1150655 
Pe toes tae eas, ea ee ee wl 
~ TINTEGRATED CiRCUIT (SPGBOA) [150656 


ENGINEERING CHANGE TAG_ 030 


4 


—| |= >| Ip! |p 
O O 










aS 

















as) 


, 
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[1] ENGINEERING CHANGE TAG (200304) MUST 
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NOTES: UNLESS OTHERWISE SPECIFIED 
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1. CONNECT PIN 1 OF ALL IC’'S TO GRD 
2. CONNECT PIN 8 OF ALL IC'S TO +5VDC 


3-1C 1 &2 ARE SPE70A MATERIAL 


4.1C3 &4 ARE SP659A 
CASE DEPTH 
HARDNESS 


TREATMENT 
001422 


001422 








C 





TOLERANCE 
UNLESS 
OTHERWISE 


CORNERS 





2 PLACE DEC 


3 PLACE DEC 


001421 


Q 





00 1422 


— GATED ATTENTION 


P {+ RESET HEAD REGISTER 


K | + RESET CYLINDER 


H 


a 





a 
x 


REGISTER OO | 422 


+ PRESENT ADORESS COUNTER RESET 





Peripheral Systems Corporation 
a subsidiary of MEMOREX CORPORATION 








REASONS] ONE ANGE NO] ONE 


a 2 : ee ae —_—-4 














[UF  35V, +10 


Soe S20 a P00490-60~ lemma] i, |r-2-70 
Caer — Sere case ————Toowae < 630 B _ 200495-50~]sré0] 34 |_| 
ee < 620 (202032. iow esl a7) 
CAPACITOR T,. 4.7 UF, 10V, © +10 2 Tccsf 219 [7 

escs] 43a] 


INTEGRATED CIRCUIT SP 670A 


INTEGRATED CIRCUIT SP 659A 150654 


TAG, ENGINEERING CHANGE 









: | - o 


PATA TIT 
| : 
| : 
| oi 














| SCH. DIAG. |OOI422 
J ArTMasTER 1001423 
FABRICATION |OOI424 | 580_| 


Peripheral Systems Corporation 
a subsidiary of MEMOREX CORPORATION 


3 PLACE Dec = NAME P.C. BOARD ASSEMBLY 


FIRST SEEK GATING - 
UTSIDE 


REFERENCE DOCUMENTS | j eur. | 
Ga 
80 _ 













TOLERANCE 
UNLESS 
OTHERWISE 


2 PLACE DEC + 


. 7MATERIAL SEE B/M Ino OO1421 | Oo0142I | 
NOTES: UNLESS OTHERWISE SPECIFIED 
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NOTES: UNLESS OTHERWISE SPECIFIED EC 
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ENGINEERING CHANGE TAG (200304) MUST REFLECT 001387 
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2. COMPONENT HEIGHT NOT TO EXCEED .350. FABRICATION} OO!389 
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NOTES: UNLESS OTHERWISE SPECIFIED 
CONNECT PIN 1 OF ALL Ic'S TO GRD 
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